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An observatory is not just somewhere to store your equipment. 
It should also provide you with protection from wind chill and 
stray light so that you can observe in comfort. 

Only a traditional aperture slit style of observatory can do this. 
That’s why Pulsar 2.2m and 2.7m observatories are the most 
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Welcome 


We asked and you told us — our reader survey results are in 


Back in the January 
issue we included our 
latest reader survey; 
it’s something we do 
every few years to get 
to know you better. 
The results are now 
in and we’ve been 
analysing them with 
great interest. The 
findings will help inform what we do with 
the magazine in the months to come so we 
continue to provide you with the most 
satisfying read. I’ve included a few of my 
favourite findings here. 

It’s good to know that you spend so long 
in our company. On average you reported 
that you spent close to three hours engrossed 
in our pages. There’s much to hold your 
interest this month in the Sky Guide on page 
47, including observing highlights such as a 
lunar occultation of bright Venus and Mars 
performing its retrograde loop. 

Doubtless the Red Planet will be on the target 
list of the 81 per cent of you who go out to look 
at the night sky after reading an issue: it'll be 
fascinating to watch its change in direction. 
And while youre watching Mars, consider 
Europe’s ExoMars mission, on its way to the 
planet; Govert Schilling reports on page 76. 

If you're one of the 74 per cent of readers 
who most frequently observe from their back 
garden, turn to page 80. Here Kev Lochun 
describes the practical steps you can take to 
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reduce the effects of glare from nearby lighting 
and lessen the impact of overall sky glow. 

Many of you are keen on seeking out darker 
skies: 25 per cent said they’d be interested 
visiting a national dark sky site. If you count 
yourself in this number turn to page 62 to 
discover the sites in Wales with newly 
awarded dark-sky status. 

Enjoy the issue! 


Chris Bramley Editor 
PS Next issue goes on sale 21 April 
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VERY LARGE TELESCOPE, 1 FEBRUARY 2016 


We don't yet have the technology to observe our own 
Galaxy from afar, but astronomers can learn much 
about the Milky Way by studying similar specimens 


NGC 986 is a barred spiral galaxy, This galaxy was discovered in 1826 by incredibly active, as can be seen in the blue 
so-called because of its two distinctive Scottish astronomer James Dunlop, who did glow of young, hot stars in its spiral arms, and 
spiral arms and the bar-shaped structure much of his observing in Australia. The fact the yellow white of its bright core, bursting with 
made of dust and gas passing through its that the galaxy appears face-on when observed _ the energy produced during star formation. 
centre. As our own Galaxy is a spiral and from Earth, showing off its spiral structure, 

is also thought to contain a bar, observing bright centre and cosmic bar, makes it a 

galaxies like these can help us piece particularly good object to view with ground- 

together the story of the Milky Way’s based telescopes, and certainly must have 

birth and evolution. caught Dunlop's attention. NGC 986 is also 


The age of Enceladus — 


CASSINI SPACECRAFT, 25 JANUARY 2016 


This is the wrinkled terrain of Saturn’s moon 
Enceladus as seen from a distance of 
129,000km. While craters and ripple-like 
features are apparent on the surface, 
Enceladus is in fact relatively bright and 
smooth, especially when compared with 
our own Moon. The Cassini mission has 
revealed much about Saturn and its moons, 
and astronomers have been able to calculate 
that the surface of Enceladus is relatively 
young in geological terms. Early data 

from Cassini released by NASA in 2005 
showed some features on its surface are 

as young as 20 years old. 
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Curiosity’s composite selfie 


CURIOSITY ROVER, 29 JANUARY 2016 


Self-portraits sent back to Earth from the Red Planet by NASA’s Curiosity 
Rover appear to have been taken by a camera not attached to the robot's 
body, but they are in fact the product of clever phofo editing. This one, for 
example, is a 57-image mosaic composed by the Curiosity team back on 
Earth, edited to remove the arm from view. It was taken using the Mars 
Hand Lens Imager at Namib Dune near Mount Sharp. The dune is part 

of the Bagnold Dune Field; images taken from orbit have shown that dunes 
in this area can move by nearly 1m per Earth year. 
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< Burning bright blue 


DIGITIZED SKY SURVEY 2, 3 FEBRUARY 2016 


This dynamic colourful region is in the 
constellation of Ophiuchus and is bursting 
with star-forming energy. The blue haze is the 
fiercely hot glow of young stars, while the 
darker areas show not an absence of stars, 
but rather thick clouds of cosmic dust blocking 
light on its way fo Earth, rich in the materials 
needed for new stars to be born. 


V The pulse of a galaxy 


VERY LARGE TELESCOPE, 27 JANUARY 2016 


IC 1613 is a relatively clean, dust-free 
galaxy that is part of the Local Group, a 
collection of over 50 galaxies including our 
own. This small galaxy is about 2.3 million 
lightyears away, and astronomers can 
calculate its distance to a high degree of 
accuracy because it can be observed so 
clearly. IC 1613 contains Cepheid variables 
and RR Lyrae variables, both classes of star 
that undulate in brightness. These rhythmic 
pulses are used by astronomers to measure 
the distance of the galaxy from our own. 
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Our experts examine the hottest 


The latest astronomy and space 
new astronomy research papers 


news written by Elizabeth Pearson 


The gravitational waves 
were created by two: 

~ of the largest black °: 
holes ever discovered 


- Biret detection of. 


GRAVITATIONAL 


VES 


The find heralds a new age’of astronomy 


GRAVITATIONAL WAVES HAVE been detected 
for the first time, 100 years.after they were 
predicted by the theory of general relativity. 
The discovery is the first step towards a new 
type of astronomy, using the waves to 
investigate parts of the Universe that are 
invisible to conventional telescopes. 

The waves were created by two of the largest 
stellar black holes ever discovered — one 36 times 
the mass of the Sun, the other 29 — spiralling in 
towards each other. Such binary systems have 
been undetectable up to now. 

“Black holes are black. They don’t emit any 
light. It’s hard to examine them with conventional 
telescopes,” says Patrick Sutton, head of the 
gravitational physics group at Cardiff 
University. “Gravitational waves are going to 
give us insight into these invisible systems.” 


The discovery was made by the twin stations 
of the Laser Interferometer Gravitational-Wave 
Observatory (LIGO) in the US, which use lasers 
to measure miniscule changes in spacetime 
created when gravitational waves pass through 
them. Though the wave only changed the 
Earth-Sun distance by the width of an atom, to 
the LIGO team the signal was huge. 

“This was a strong wave,” says Sutton. “It was 
24 times larger than the background noise, so 
this clearly wasn’t some random fluctuation.” 

With the announcement of a third LIGO 
station being built in India, it’s likely this 
detection will be the first of many. 

“When the detector reaches full sensitivity 
in 2019 we should be able to see something 
once a day,” says Sutton. 
> See Comment, right 


by Chris Lintott 
The detail provided by 
this one detection was 
incredible! We got the 
black hole masses, an 
estimate of distance 
and even a (very) rough 
position on the sky. As 
a result, we can think 
like astronomers about 
this new way of viewing 
the cosmos. 

The two black holes 
involved in such an event 
merged to form a new, 
more massive object, a 
process that played a 
critical role in assembling 
the behemoths that lurk 
at the centre of most 
galaxies. Now we get 
to witness the process 
in incredible detail, 
spotting, for example, 
waves arriving from the 
new, more massive black 
hole formed from the 
merger, as it ‘rings’ like 
a bell in the first few 
seconds of its existence. 

You have to go back 
to the birth of radio 
astronomy in 1930 to 
find a result that opens 
up such a significant 
new window on the 
Universe. | can’t wait 
to see what peering 
through it reveals. 


CHRIS LINTOTT co-presents 
The Sky at Night 


skyatnightmagazine.com 2016 


EDUARD VOROBYOV/UNIVERSITAT WIEN, ESA/ATG MEDIALAB, NASA/ESA HUBBLE SPACE TELESCOPE, NASA/CHRIS GUNN, 


JEREMY TEAFORD/VANDERBILT UNIVERSITY, M. WEISS/CFA, © 2013 MARSSCIENTIFIC.COM/VIRGIN GALACTIC 


Nearly a century ago the 
magnitude of the star FU 
Orionis increased by over 
250 times. Scientists now 
believe this may have 
been due to clumps of 
interstellar dust that could 
have gone on to form Jupiter- 
like planets being instead 
consumed by the star. 
“Our own Sun might 
have experienced several 
such episodes, implying 
that the giant planets of the 
Solar System may in fact 
be lucky survivors of the 
Sun’s tempestuous past, ” 
says Eduard Vorobyov 
from Vienna University. 


The Philae lander on 
comet 67P has been left 
to hibernate permanently 
following seven months of 
silence. The Rosetta 
orbiter last heard from the 
probe in July 2015. 

“The chances for Philae 
to contact our team at our 
lander control centre are 
unfortunately getting close 
to zero,” says Stephan 
Ulamec, Philae project 
manager at the German 
Aerospace Center. “We 
are not sending 
commands any more and 
it would be very surprising 
if we were to receive a 
signal again.” 


55 Cancri e was the first 
super-Earth to be discovered 
around a main sequence star 


SUPER EARTH’S 
ATMOSPHERE 


SCRUTINISED 


The measurement will help understand how these worlds form 


THE ATMOSPHERE OF a super-Earth has 

been detected for the first time. The analysis of 
55 Cancri e’s atmospheric composition revealed 
no water vapour but has unpicked unprecedented 
detail about conditions on exoplanets. 

“Our analysis of 55 Cancri e’s atmosphere 
suggests that the planet has managed to cling on 
to a significant amount of hydrogen and helium 
from the nebula from which it formed,” says 
Angelos Tsiaras, a PhD student at University 
College London. 

Using spectral analysis, the researchers can 
begin to understand the overall composition 
of the planet. For instance, hints of hydrogen 
cyanide were also found in the atmosphere of 
55 Cancrie. “Such an amount of hydrogen 
cyanide would indicate an atmosphere with a 
very high ratio of carbon to oxygen,” says Olivia 
Venot from KU Leuven. 

This makes it likely that the super-Earth, 
which is eight times the mass of our planet, is a 
carbon rich ‘diamond planet’. Conspicuously 
absent from the atmosphere though is any sign 
of water vapour, a vital indicator in the hunt for 
extraterrestrial life. 
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“We now have clues as to what the planet is 
currently like, how it might have formed and 
evolved, and this has important implications for 
55 Cancrie and other super-Earths,” says 
Giovanna Tinetti of UCL. 

As more planets are examined a full picture 
of these worlds will start to appear. However if 
55 Cancrie is typical of super-Earths, its 
poisonous atmosphere and lack of water would 
dash hopes of these planets being habitable. 

The discovery was made using Wide Field 
Camera 3 on the Hubble Space Telescope to look 
at the light from the star when the planet passed 
in front of it. The researchers were then able to 
pick out the changes to the starlight as it filtered 
through the planet’s atmosphere, leaving an 
imprint in the light. 

Though the technique of spectral analysis 
has been used before on larger hot-Jupiters, 
this is the first time it has been successfully 
applied to a super-Earth. The host star in 
this system is very bright, which made 
spectral features much clearer and enabled 
the team to pick them out. 
http://hubblesite.org 


JWST mirror finished 


The successor telescope to Hubble is on track for its 2018 launch date 


THE MIRROR FOR the James 
Webb Space Telescope 
(JWST) has been 
assembled. It will be 
the largest optical 
surface ever 
mounted ona 
spaceborne 
telescope when 
it is launched. 

The mirror is 
made up of 18 
hexagonal segments 
measuring 1.3m 
across, working 
together to create a 6.5m 
diameter mirror. The 
infrared telescope will become 
the premier instrument for many 
areas of astronomy — from 
investigating the dawn of the 
Universe to exoplanet 


The assembly team used a 
robotic arm to fix each mirror 
segment to the scope structure 


atmospherics. However there 
is still a lot of work to be 
done before the 
telescope’s October 
2018 launch date. 
“Between now 


significant year 
to date in the 
integration and 
test of Webb,” said 
Bill Ochs, the 
JWST?s project 
manager. “Each of 
the four major elements 
— the telescope, science 
instrument package, 
spacecraft bus, and sunshield 
— will be delivered and integrated 
into the observatory.” 
http://jwst.nasa.gov 


BINARY ECLIPSE SETS NEW RECORD 


AN EXTRAORDINARY BINARY star system 
has been discovered that plunges into darkness 
for three and a half years at a time, the longest 
duration stellar eclipse known. 

The system, TYC 2505-672-1, is thought to 
contain two red giants. One has been stripped of 
its outer layers, creating a stellar core surrounded 
by a huge disc of material. Every 69 years this 
disc eclipses the other star. 

“About the only way to get these really long 
eclipse times is with an extended disc of opaque 
material. Nothing else is big enough to block out a 
star for months at a time,” says Joey Rodriquez of 


Any planets in orbit around 
this unusual binary would 
see the Sun disappear for 
3.5 years during an eclipse 


Vanderbilt University. The eclipsing pair were 
uncovered by looking at a century’s worth of 
photographic plates, which showed a dip in the 
star’s magnitude in the 1940s. A more recent survey 
with the Kilodegree Extremely Little Telescope 
measured another from 2011 to 2014. Results, 
however, are still preliminary. 

“Right now even our most powerful telescopes 
can’t independently resolve the two objects,” 
says Rodriguez. “Hopefully, technological 
advances will make that possible by 2080 when 
the next eclipse occurs.” 
http://dasch.rc.fas.harvard.edu/project.php 
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Earth-like exoplanets 
appear to exhibit the 
same three-layer structure 
as our planet, despite 
different masses and 
compositions. Simulations 
have shown that 30 per 
cent of the mass of 
rocky exoplanets is 
taken up by a nickel-iron 
core surrounded by a 
mantle and crust, just 
like Earth. These models 
can now be applied 
to other worlds within 
our Solar System 
and beyond. 

“We can calculate 
the structures of planets 
orbiting other stars, even 
though we can't visit 
them,” says Li Zeng, from 
the Harvard-Smithsonian 
Center for Astrophysics. 


Virgin Galactic 

has unveiled its second 
SpaceShipTwo test 
vehicle, Virgin Spaceship 
(VSS) Unity. The craft 

is adapted from the 
previous vehicle, VSS 
Enterprise, which broke 
apart during testing in 
2014. The trials 
undertaken by Unity 

will help create a final 
vehicle capable of safely 
taking up to six passengers 
on sub-orbital flights. 
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CUTTING 


Our experts examine the 
hottest new research 


Alien hunting without radio 


Scanning stars for mammoth alien megastructures 
could be the best way to find far-flung civilisations 


rying to find aliens is tough. It is, after 

all, a big Universe, and despite more than 

50 years of listening to the skies no credible 

signal has ever been found. Yet an 
increasing number of researchers are investigating 
— seriously and scientifically — the other ways that 
an alien civilisation might betray its presence. 

Chief amongst this new breed of alien hunter is 
Jason Wright of Pennsylvania State University, the 
lead author of this month’s paper. The argument it 
presents is an old one, familiar to any sci-fi fan: that 
sufficiently advanced civilisations will seek to harvest 
as much of their star’s light as possible. If they manage 
that, we should see the star behaving oddly, a result 
of its light being blocked by the repeated passage of 
the resulting ‘alien megastructure’ in front of it. 

The trouble is that stars behave oddly all the time. 
What would distinguish a potentially alien signature 
from ordinary stellar variability? Wright and 
colleagues suggest a whole host of signatures. An 
alien infrastructure may be oddly shaped, producing 
strange transit profiles. It might exist in an otherwise 
unstable or implausible orbit. Perhaps it shows repeat 
transits caused not by a singular structure, but a 
swarm of satellites. Perhaps it blocks the star’s light 
completely. Such structures should be fairly easy to 
differentiate from an exoplanet, as they would be 


skyatnightmagazine.com 2016 


4 When is a transiting 
body a megastructure 
and when is it a planet? 
Spectrography may 
hold the answer 


CHRIS LINTOTT is an 
astrophysicist and 
co-presenter of The Sky 
at Night on BBC TV. 

He is also the director 

of the Zooniverse project. 


comparably low density and lack planetary 
characteristics when viewed with a spectrograph. 

These are all reasonable things to note, but there 
are plenty of natural rarities to worry about too. 
The authors consider interactions between planets, 
the effect of significant ring systems and distorted 
stars to name just three, but it is hard in the end to 
argue with their plea to at least consider more exotic 
possibilities when the truly weird turns up. 

The work was given new impetus by the discovery 
of KIC 8462852, a star undergoing a series of peculiar 
dips in brightness, loosing up to a fifth of its light 
for days at a time. The discoverers — including 
scientists and volunteers from the Planet Hunters 
citizen science project featured on Stargazing LIVE a 
few years ago — explained this weird behaviour and 
the lack of infrared emission from the star by 
invoking a swarm of exo-comets, but it’s hard to find 
anyone who really believes this is the right answer. 

Is KIC 8462852 surrounded by an alien 
megastructure? Probably not, though until a better 
answer is found it remains a possibility. The authors 
think that such structures would be detectable. 
Perhaps they might be constructed as a low-effort 


way of broadcasting the existence of a civilisation to 
the cosmos. Creative aliens who really want our 
attention might even have built structures capable 
of obscuring the star in some distinctive pattern 

— with prime number sized gaps between them, for 
example. In such cases, the paper shows, we would 
be able to disentangle the message. 

This seems far-fetched. My guess is that a civilisation 
capable of constructing things on this scale would 
trust observers to be sophisticated enough to 
distinguish an exoplanet or two from a massive 
space station. For those species like ourselves, just 
beginning our exploration of the cosmos, each 
unusual star still holds the faintest chance that we 
are viewing, dimly, the artefacts of alien activity. 


CHRIS LINTOTT was reading... The *G Search for 
Extraterrestrial Civilizations with Large Energy Supplies. 
IV. The Signatures and Information Content of Transiting 
Megastructures by Jason T Wright et al. Read it online 
at hitp://arxiv.org/abs/1510.04606 
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The ring that’s less than it seems NEWS IN 
The low mass of Saturn's B ring implies it is far younger than thought BRIEF 


IT SEEMS INTUITIVE that something more Lt allie 
opaque would contain more material, but new DYNAMIC SHAPE 


mass measurements of Saturn’s brightest ring 
show this isn’t true of one of the Solar System’s most 

: : - . swarms of electrons 
treasured sights. Despite outshining the other rings : 
; epera extending between 
in the system, the B ring isin fact not much denser. 9 ¢.5km and 40. 000km 


The Van Allen Belts, two 


Its smaller mass means that it could have formed into space from Earth, 
later than expected: in fact it could be as young have a much more 
as a few hundred million years old. If that’s the complex and varying 
case, it would have formed several billion years shape than previously 
after Saturn itself. thought. A study of data 


from NASA's twin Van 
Allen probes has revealed 
a much broader range of 


ieacas ees de aa electron energies than 
a Saturn’s B ring is the most opaque of the major rings; Participating scientist and lead author of the study. previous missions. 


in this Cassini image it is unlit and appears almost black —_http://saturn.jpl.nasa.gov “The shape of the belts 
is actually quite different 
depending on what type 
SUPERNOVA SHOWS SURPRISE AFTERLIFE Pope ane 
,” says Geoff Reeves o 
Los Almos National 
Laboratory. “Electrons at 
different energy levels are 
distributed differently in 
these regions.” 


“Tt could be something associated with the size or 
density of individual particles, or with the structure 
of the rings,” says Matthew Hedman, Cassini 


A TYPE IA supernova in the galaxy NGC 4424 in 
Virgo is still burning unexpectedly brightly, three 
years after it detonated. Its longevity seems to be 
fuelled by a heavy form of cobalt, giving the 
explosion an extra energy boost. Researchers can 
now use this information to look back and 
calculate what the initial star system was like. 
“Type Ia supernovae became very important 
to physics a couple of decades ago, when they 
were used to show that the expansion of the 
Universe is accelerating,” said lead author of the 
study, postdoctoral researcher Or Graur. “Yet we 
still do not know exactly what type of star system 


HUBBLE SPIES 


explodes as a Type Ia supernova or how the 
explosion takes place.” Current research suggests Type la supernovae stem EXOPLANET CLOUDS 
http://hubblesite.org from binary systems, in which one star is a white dwarf The weather of a hot 


Jupiter has been detected 
for the first time with the 
Hubble Space Telescope. 
The telescope took 160 
images over 10 hours, 
enabling deductions to be 
made about the world’s 
rotational period and 
atmospheric properties. 
The boiling planet is a 
mere 10 million years old. 


Sky 2% Night 
April 1991 


On 28 April 1991 The Sky at Night — collecting a sample and then 


took a look at the study of our Solar returning it to Earth. A year later, 


INSTITUTE, ESA/ATG MEDIALAB/C. CARREAU, ESA/ROSETTA/NAVCAM/CC BY-SA IGO 3.0 


NASA, NASA/ESA AND G. BACON (STSCI), NASA/JPL-CALTECH/SPACE SCIENCE 


System’s visitors — comets. The Deep Impact gave us another 
celestial travellers had come under —_ glimpse when it fired a projectile at 
scrutiny in prior years after the comet 9P/Tempel to study the 
perihelion of Halley’s Comet in 1986. — material thrown off the surface. 
A slew of missions were sent to study In 2014, research stepped up 
it, conducting flybys to image the another gear as the Rosetta probe 
surface and take readings of its tail. | entered orbit around 67P/ 
It wasn’t until 2004 that our first Churyumov-Gerasimenko, where it 
up-close view of cometary material still remains. This craft gave us our 
came. The Stardust spacecraft flew _ first view of how these icy bodies 4 Rosetta continues to orbit the duck- SSS 
through comet Wild 2's tail, change at the moment of perihelion. _ like 67P/Churyumov-Gerasimenko 
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CUTTING 


Our experts examine the 
hottest new research 


Is there life above Europa? 


Jupiter's moon has given researchers a helping hand 
as they try to find life beneath the ice 


ying beneath Europa’s frozen surface is a 
deep, global ocean of liquid water, which 
has the potential to be a home for 
bacterial life. The problem we face when 
it comes to trying to detect any marine life that 
might be living in that ocean is that the icy shell 
encasing it is thought to be several kilometers thick. 
This would be far too much for an autonomous 
lander probe to melt or drill through, at least in 

the foreseeable future. 

But the recent discovery that Europa sporadically 
squirts water high above its surface (much like the 
plumes bursting out of the southern polar region 
of Enceladus) presents a particularly exciting 
prospect. Europa is essentially blasting samples 
of its ocean up into space, so to collect some of its 
seawater, all we'd need to do is carefully pilot an 
orbiter probe to swoop through one of these 
plumes. It almost sounds easy! 

The particles of gathered seawater could then 
be analysed in situ by the probe. The probe could 
bring the captured water back to Earth for intensive 
investigation, much like the Stardust mission 
returning samples of the coma around comet Wild 2, 
although this would need a slightly more complex 
sample-return mission. 
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4 Probing the plumes 
of the subsurface 
seawater Europa 
blasts into space could 
provide signs of life on 
the Jovian moon 


LEWIS DARTNELL is an 
astrobiologist at the 
University of Leicester 
and the author of The 
Knowledge: How to 
Rebuild our World 
from Scratch (www. 
the-knowledge.org) 


But in order to design such a plume-sampling 
mission, there are some important questions that 
need to be considered. Questions such as what 
is the largest size of particle that the probe might 
encounter? This is important for both the safety of 
the probe’s operation and the feasibility of any cells 
that might be living in the jet of water. We'd also 
need to have an idea of how many cells are likely to 
be encountered by the probe. Would we stand a 
decent chance of collecting at least one? How much 
organic material might be expected in the plume, 
which might indicate the presence of life even if 
individual cells are themselves not captured? 

Ralph Lorenz has been considering these very 
things. Contemplating the possibility of a probe 
skimming over Europa at an altitude of 2-10km, he 
wryly points out two mission-critical challenges for 
a successful plume plunge: firstly, to avoid crashing 
into Europa’s surface at several kilometres a second, 
and secondly, to actually capture a sample by not 
missing the plume altogether. Flying lower to the 


ground promises denser plumes and greater sample 
collection but increases the risk of a crash and the 
mission ending in complete failure. 

Assuming some reasonable figures — such as a 
collection area similar to that of Stardust and a 
density of cells in the Europan ocean similar to that 
thought to survive in the Lake Vostok, located deep 
beneath an Antarctic ice sheet — Lorenz has 
calculated the scientific objectives you could expect 
from such a mission. If we do swoop through a 
plume at only 2km altitude, Lornez reckons that 
the mission would have a fair chance of collecting 
at least one Europan microorganism, or at least 
sufficient dissolved organic compounds to look for 
trace molecular signs of life. That would be a 
wonderful result for a space mission that essentially 
amounts to seeing what’s smeared on your 
windscreen after driving through a snow flurry. 


LEWIS DARTNELL was reading... Europa ocean 
sampling by plume flythrough: Astrobiological 
expectations by Ralph D Lorenz 

Read it online at http://www.sciencedirect.com/science/ 
article/pii/S0019103515005710 
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What's on 


Our pick of the best events trom around the UK 


a Edinburgh pays host to a week of astronomy and science-related activities 


Edinburgh International Science Festival 


Various locations, 26 March to 10 April 


This year’s festival brings two weeks 
of science to the Scottish capital, 
including a host of space-related 
events. Astronomer Royal Lord Martin 
Rees discusses threats to life on Earth. 
ESA’s Jean-Francois Clervoy looks 
back over a career involving some 
675 hours of spaceflight, while 
guests from the UK Space Agency 
provide an update on Tim Peake’s 
Principia mission. 

Former IAU president lwan Williams 
leads a talk on Pluto, its demotion, the 


ITD THT 
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HE SKY AT 


FIG Four, 10 April, 10pm (first repeat BETS 


Mysterious and sometimes monstrous, black 
holes remain enigmas of the Universe 


recent news about Planet Nine and 
how the Solar System may need 
redefining. The National Museum 
Scotland hosts the Big Bang Bash 
with talks by Mars One finalist Ryan 
MacDonald and BBC Sky at Night 
Magazine columnist Lewis Dartnell. 
Taking place on 2 April, Space Day 
features demos from the Royal Observatory 
Edinburgh, space science ‘busking’, 
spacesuit dressing-up and a planetarium 
show. For more information and full 
listings, visit www.sciencefestival.co.uk 


Four, 14 April, 730pm)* 


BLACK HOLES AND 
GRAVITATIONAL WAVES 

The Sky at Night investigates 

some of the most mysterious 
objects found in the Universe: 
black holes. The team reveal 

the physics behind these enigmatic 
bodies and the vital role they 
played in the recent discovery 

of gravitational waves. 


*Check www.bbc.co.uk/skyatnight 
for subsequent repeat times 


How | discovered Higgs Boson 
with the help of 7,000 colleagues 


Bristol Photographic Society Headquarters, 
Bristol, 1 April, 7pm 
AN as The discovery of the Higgs 

> Boson particle has confirmed 
some of our assumptions 
about fundamental physics. In 
this talk for Bristol Astronomical 
"| Society, Dr Vincent Smith 
explains the theory behind 
_ the discovery, the workings 
of the Large Hadron Collider, 
Band what might come next. 
Entry is free. 
www.bristolastrosoc.org.uk 


Astronomical Imaging with 
Bridge Cameras 


School of Physics and Astronomy, Cardiff University, 
28 April 


re 


Dr Steve Wainwright is an 
{+ astrophotographer and 

= tutor in astronomy who 
appeared on the Sky 

at Night astroimaging 
episode ‘Picture Perfect’ 
in 2002. In this talk for 
= \ Cardiff Astronomical 
Society, he discusses bridge cameras in the context of 
astrophotography, including lunar and solar imaging. 
www.cardiff-astronomical-society.co.uk 


Unfold: The Evolution of Stars 
FACT, Liverpool, throughout April 


Japanese artist Ryoichi Kurokawa explores stellar birth 
and evolution in this new audiovisual installation 
running until 12 June. Kurokawa has collaborated 

with astrophysicist Vincent Minier to construct 3D 
representations of space and the formation of star clusters. 
www.fact.co.uk 


MORE LISTINGS ONLINE 


Visit our website at www. 
skyatnightmagazine.com/ 
whats-on for the full list of 
this month’s events from 
around the country. 


What's on 


To ensure that your talks, 
observing evenings and star 
parties are included, please 
submit your event by filling 
in the submission form at the 
bottom of the page. 
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rom as far 
back as I can 
remember 
I have been 
fascinated by space and 
have always wanted to 
get out there. It started 
with the Clangers, was 
reinforced by Star Trek 
and drove me into a 
career in space science. 
My dream presently 
remains unfulfilled, but 
in recent years I feel that 
I have got closer to my 
goal through some of the 
fantastic images that have 
been taken of the planets 
in our Solar System. 
Next year we celebrate 
60 years of the space era, 60 years since the 
first object was launched from Earth. Not 
long after, on 14 August 1959, the first 
Earth observation picture was taken from 
orbit. It is blurry to say the least: a crude 
picture of the sunlit part of the Pacific 
Ocean and its cloud cover, taken by 
NASA's Explorer 6 spacecraft. 

Since then we have been taking more 
and more detailed images of our planet 
and the other worlds out there. The 
magnificent and unexpected ice 
mountains of Pluto were revealed last year 
via images taken by the New Horizons 
flyby mission. In 2014, the excitement of 
the Philae touchdown was marked by 
images taken in orbit around the comet 
and from its chaotic surface. Some of the 
most spectacular pictures are of the 


with Maggie Aderin-Pocock 


The Sky at Night presenter reminds us how dramatic 
imagery lets us travel to space without leaving Earth 


planets themselves — Venus surrounded by 
thick clouds of sulphur dioxide, the rings 
of Saturn taken by the Cassini spacecraft. 
So much of our Solar System has been 
revealed by stunning images. 


The power of a picture 

Of the many thousands of images that 
have been taken so far, my favourite to 
date is a picture of Mars taken by the 
Curiosity Rover, on show in an exhibition 
at the Natural History Museum in London 
called Otherworlds: Visions of the Solar 
System. The image displays Gale Crater 
on the Martian surface around 1.5m 
wide by 1m deep. The colours are vivid 
orange, dark grey and white, and there 

is a wide range of textures indicating 

the varied Martian surface. 
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The reason this 
image has captured my 
imagination is because 
it truly feels as if we are 
looking through a 
window onto the surface 
of Mars. The cameras 
that took the pictures sit 
at around eye height on 
Curiosity, so the image 
really conveys what it 
would be like to stand on 
Mars and view the scene. 
The scientific data has 
been given a new lease of 
life through painstaking 
processing, adapting the 
raw data to the colour 
palette of the human eye; 
many hundreds of raw 
images have been amalgamated into one 
photograph to achieve a high resolution 
and pin sharp focus. It’s an image that 
I feel that I can step into, transporting 
me to Mars in an instant. 

To my mind this is the real power of this 
image. The raw scientific data has given us 
amazing scientific insight into the bodies 
that we have been observing, but with the 
alchemy of art the same data is producing 
a visible, visceral delight which is available 
to all. My desire to travel out into space 
and visit the amazing scenes in our Solar 
System is still with me, but with these images 
and others like them I feel that I may have 
just come a little closer to my dream.@ 
Maggie Aderin-Pocock is a space scientist 
and co-presenter of The Sky at Night 


skyatnightmagazine.com 2016 


AUCHITERALYTH VIP 
SELF CATERING 


The best place to go stargazing in Scotland. Four 5-star 
cottages, near the Angus Glens, 20 minutes north of the Mills 
Observatory in Dundee. 


Dogs welcome to watch the amazing night sky with their well 
behaved mum and dad! We love dogs here and do not charge 
for them. 


@ 01575 530474 
www.auchteralythsteadings.com 


ven at this time of effervescent 
scientific discovery, what a 
breathtaking event it is to 
announce the possibility of an . 
unknown planet within our Solar 
System, when we were sure we knew them 
all. This astonishing prospect has arisen 
from the studies of Kuiper Belt objects 


. undertaken by astronomers Konstantin 


'» Batygin and Mike Brown. 


MAIN ILLUSTRATION: MARK GARLICK, SPACECRAFT: PAUL WOOTTON, PHOTO: EMMA SAMMS 


Mike Brown is that fellow who dubbed 
himself ‘Pluto killer’ upon Pluto’s 
demotion from being a proper planet. 

I rather wish he hadn‘’t, as this seems a 
flippant and gimmicky thing to do but 


Ishan’t makeascene. Batyginand ~~ ~» 


Brown’s observations of the orbital 
dynamics of those small icy objects deep 
in the Kuiper Belt offer an alluring and 
profound idea. The most plausible cause 
of such orbital tracks is the presence of 
so-called Planet Nine. Sounds like a 60s 
space drama written by Terrance Dicks. 

This potential new world would be 
extremely distant from the Sun — 700 
astronomical units (AU) at its furthest 
point, with some even placing this point 
at 1,200 AU — and its orbit would be 
highly elliptical, taking between 10;000 
and 20,000 years for a single trip around 
the Sun. The planet would likely be a gas 
or ice giant similar in composition to 
Neptune. With all these questions and 
possibilities, Planet Nine inspires an 
irresistible curiosity for a closer look. ~ 

Let’s steer the Perihelion to the Kuiper 
Belt and try to encounter this elusive ~ 
object. Following the projected orbital 
route of this hitherto unknown world 
with some canny perseverance; soon 
enough the presence of a dark, 
mysterious planetary object looms eerily 
yet boldly into view. This ominous world 
seems to convey a sinister air. 

The proto-planetary disc that formed 
the planets would be extremely thin at 
this distance. Planet Nine therefore 
probably formed-much nearer to the Sun 
before its ejection. What manner of 
violent gravitational incident in those : 
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~ JON CULSHAW'S 


EX PLANET 


EXCURSIONS 


Jon heads out to the Kuiper Belt to catch up with the newly predicted Planet Nine 


tempestuous early times of the Solar 
System could cause this planet to be 
banished to its furthest reaches? 

This world feels like the planetary 
equivalent of a hooded, silhouetted 
phantom monk slowly circling the 
perimeter of a ruined abbey at midwinter. 
Iimagine the planet being ostracised 
from the Solar System with Jupiter and 
Saturn acting as castle guards or pub 


bouncers to make sure it never returns. 


Perhaps it can be imagined in a more 
positive light, like a distant, patrolling 
inspector, diligently monitoring the 
precise clockwork operation of our 
Solar System. Planet Nine certainly 
triggers all manner of poetic symbols 
in my imagination. 


What a deeply fascinating world to 
observe closely aboard the Perihelion. 
Four times Earth’s diameter and 10 timies 
its mass. A planet possessing the deepest 
inky blue shade flecked with solid black. 
Neptune-like in many ways but with a 
darker, brooding, mysterious presence. 

The idea of discovering a previously 
unknown planet in our Solar System is 
quite amazing. It brings to mind the 
greats: Tombaugh’s discovery of Pluto, 
Herschel’s discovery of Uranus and 
Galileo discovering Jupiter’s largest 
moons. A historic Solar System discovery 
sure to happen during our own lifetime. 
Jon Culshaw is a comedian, impressionist 
and guest on The Sky at Night 
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Be amazed. 


This month’s 
top prize: four 
Philip’s books 


The ‘Message of the Month’ 
writer will receive four top 
titles courtesy of astronomy 
publisher Philips: Robin 
Scagell’s Complete Guide 
to Stargazing, Sir Patrick 
Moore's The Night Sky, 
Robin Scagell and David 
Frydman’s Stargazing with 
Binoculars and Heather 
Couper and Nigel 
Henbest's Stargazing 2016 


© SOCIAL 
Ei MEDIA 


WHAT YOU'VE BEEN SAYING 
ON TWITTER AND FACEBOOK 


Have your say at twitter. 
com/skyatnightmag 
and facebook.com/ 
skyatnightmagazine 


@skyatnightmag asked: 
What was the moment 
that got you into 
astronomy? 


@RJCOD | looked at the 
stars in the Night Sky and 
saw History twinkling 
back at me. | was in my 
own time machine. 


@GlennsNephew Being 
given my first telescope 
at 7yrs old, and being 
able to look at the 
moon close up. 


Andy Laing Seeing the 
first Shuttle launch live on 
TV. lt was the start of a 
new era in space. 


Steve Walker Being given 
a small telescope by my 
brother in law when | was 
nine and using it to look 
at the moon. 
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Interactive 


EMAILS e@ LETTERS @ TWEETS e FACEBOOK 


Email us at inbox@skyatnightmagazine.com 


MESSAGE OF THE MONTH 


Homework heroes 


evening before school started again we found 
ourselves having not even started it! After a think 
and a few dead ends we came up with the idea of 
creating a collage using BBC Sky at Night 
Magazine. So we gathered a pair of scissors, a stick 
of glue and the last few issues and with a little help 
from Mum and Dad our daughter created this 
double-sided collage. I even managed to find a 
picture of Jodrell Bank that we visited a few years 
ago to add to it as well. Not only did she take this 
into school, but she also took the Jupiter poster 
from March’s issue and her Jodrell Bank 
bookmark. Thank you BBC Sky at Night Magazine 
for saving the day! 

James Wyndham, via email 


James's daughter 
with her highly 
impressive collage 


My six-year-old daughter finished school for half 
term with a project on space and astronauts to 
complete over the holiday. Although we had good 
intentions to complete this early, as usual, on the 


We’re delighted to have provided the material to 
complete your daughter’s assignment, James. I hope 
her homework got the top marks it deserves! — Ed 


Outbid, but still a winner 


“5 a I live in There was an unexpected level of interest in the 
—— 2... Selsey and auctions of Patrick’s belongings. I’m pleased that 
> . was fortunate you have a memory of the day, Julian. - Ed 
to meet Sir 
Patrick Moore Laser danger? 
onnumerous The news in February of a Virgin Atlantic pilot 
occasions. being dazzled by a handheld laser made me wonder 
It was his about the many astronomy clubs that put on public 


influence that 
inspired me to 
complete a 
geoscience degree with the Open University in my 
mid-fifties. Together with our friend and fellow 
astronomer Clive Cook, my wife Lolly and I 
attended the auction in Chichester hoping to be able 
to obtain something other than our memories to 
remember Sir Patrick by. Unfortunately we were 
outbid and our limited budget meant we came 
home empty-handed. Therefore imagine our delight 
on seeing the three of us take centre stage in your 
photograph of the auction in the March issue! 
Surrounded by so many of Patrick’s possessions 

this page will be a wonderful framed memento of 
that wonderful man. 

Julian Kirkman-Page, Selsey 


displays at which laser pointers are used 
(responsibly!) to point out stars and constellations 
in the dark. Pilots and air traffic controllers use a 
system called NOTAMS to warn aircraft coming 
into an area of any displays like laser light shows, 
balloon flights, parachuting and so on. Is this 
something astronomy clubs can use too? 

Dave McCracken, Lincoln 


For smaller events using handheld lasers the Civil 
Aviation Authority’s basic safety advice is good to 
remember: they are not to be used anywhere in the 
vicinity of airports or below known flight paths. 
For events involving many lasers, the Civil 
Aviation Authority has a notification form at 
http://bit.ly/Inb6KdH. It doesn’t recommend 
using the NOTAMS system. - Ed 
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Hotshots 


This month's pick of your very best astrophotos 


HARVEY SCOOT, ESSEX, 1 JANUARY 2016 


Harvey says: “The image was 
taken at 5.10am on New Year's 
Day from my Essex-based 
observatory. | got a visual of 
Jupiter at around 100x 
magnification and studied how 
much detail could be observed 
on the disc itself. It was then that 
| realised that this particular night 
was quite special and actually 
better than | had originally 
thought. | am extremely pleased 


with how it turned out, especially 
as Jupiter was not at opposition 
at this time. | only hope that we 
get similar conditions when it is!” 


Equipment: ZWO ASI224MC USB 
3.0 cooled colour CMOS camera, 
Celestron Edge HD Schmidt- 
Cassegrain telescope. 


BBC Sky at Night Magazine says: 
“The quality of this photo is 


astounding, as the gas 
giant and its satellites 
appear in extraordinary 


detail. The prominence of 


the Great Red Spot is the 
icing on the cake, while 
the fact that Harvey was 
able to get such a clear 


image of the three moons is 
equally impressive. This shot 
is definitely an inspiration for 
UK-based planetary imagers!” 
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About Harvey: “I got 

{i into astronomy when | 
[ i was about 12. By the 
iy Fe time I was 15 | had 
la made my first telescope, 
, a 6-inch Newtonian, 
including grinding the 
mirror myself. | started 
imaging about three years ago 
and now spend nearly every 
clear night imaging the planets; 
it has become my passion.” 


Nebula IC 447 

GARY OPITZ, NEW YORK, US, 

6 JANUARY 2016 

Gary says: “I chose this target because of its 
beautiful blue colour due to dust reflection 

— from the embedded stars of the open cluster 
Collinder 95 —- and the fact that one seldom 
sees just a blue reflection nebula without an 
associated red emission component.” 


Equipment: Canon EOS 60Da DSLR camera, 
TEC 5.5-inch apo refractor, Orion Atlas mount. 
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STEPHEN CHEATLEY, LANCASHIRE, 
25 JANUARY 2016 


Stephen says: “I planned this shot because 
I knew the ISS was due to pass over twice 
that night, opting for the second because 
it would happen under a darker sky. My 
aim was to compare light trails of the 
motorway traffic with that of the ISS.” 


Equipment: Nikon D600 DSLR camera, 
14-24mm lens. 


A The Running Man Nebula _ 


COLIN COOPER, ALCALALI, SPAIN, 

19 JANUARY 2016 

Colin says: “I am lucky to live on the edge of a 
small town in Spain that is pretty dark and enjoys 
many a clear night. It is now possible for me 
fo spend time collecting the data for images 
like this; in the UK it would have taken years!” 


Equipment: QSI cooled CCD camera, 
Takahashi FSQ-106ED refractor, Paramount 
MX+ mount, Takahashi FSQ-85ED refractor. 


SARAH AND SIMON FISHER, 
WORCESTERSHIRE, 20 JANUARY 2016 


Sarah says: “This was captured below a 
spectacularly clear sky, while the temperature 
in our back garden was -3°C. Conditions 
were fab but chilly and we were thrilled to be 
able to image our nearest natural neighbour!” 


Equipment: Canon EOS 600D DSLR camera, 
Maksutov 5-inch telescope. 


<4 Bode’s 


MARK GRIFFITH, 
: WILTSHIRE, 
*| 20 DECEMBER 2015 


. Mark says: “There 
; was a lot of stormy 
2, mies ee weather this month 
i and | tried objects 
I've imaged before 
but with longer 
exposures. At least 
stormy weather 
cleans the atmosphere, 
so visibility was 
excellent. | wanted 
to bring out the 
spiral arm detail 

but not over-brighten 
the core.” 


a Equipment: Atik 
383L+ CCD camera, 
a: .| Teleskop Service 
| 12-inch f/8 Ritchey- 
<i > as Chretien, Sky- 
Watcher EQ8 Pro 
equatorial mount. 


skyatnightmagazine.com 2016 


<4 The Heart 
Nebula 


CHRIS HEAPY, 
MACCLESFIELD, 
; 23 NOVEMBER 2015 
i Chris says: “I've 
call wanted to image this 
object for some time 
but it covers such a 
large angular size. 
Doing a mosaic is 
not usually possible 
because of the slim 
chances of having 
sustained clear skies. 
The large format G4 
camera took it all in 
its stride though. It is 
great for wide-angle 
shots like this.” 


Equipment: Moravian 
Instruments G4- 
16000 monochrome 
CCD camera, Tele 
Vue NP127is apo 
refractor, 10-Micron 
GM 2000 HPS mount. 


< Corona aurora 


STEWART WATT, THURSO, CAITHNESS, 20 DECEMBER 2015 


Stewart says: “There had been a very strong geomagnetic storm 
all evening but we had been totally clouded out in Thurso on the 
north coast of Scotland. Luckily at 11.30pm the skies cleared and 
the Northern Lights were dancing.” 


Equipment: Canon EOS 5D Mk III DSLR, Sigma 15mm fisheye lens. 


DAN CROWSON, MISSOURI, US, 12 JANUARY 2016 


Dan says: “I was surprised somewhat at the colours that were captured 
in this image, but | never do any selective adjustments to them so these 
are as it was shot." 


Equipment: STF-8300 monochrome CCD camera, Astro-Tech 
AT9OEDT refractor. 


skyatnightmagazine.com 2016 


HOTSHOTS APRIL 31 


A Icelandic meteor 


JAMES DANIELS, HOFN, ICELAND, 
15 JANUARY 2016 


James says: “I was amazed at the 
number of stars that were visible, and 
with the Milky Way rising from behind the 
mountains, | thought it was an amazing 
photo opportunity.” 


Equipment: Nikon D610 DSLR camera, 
Samyang 14mm f/2.8 lens. 


The Soul Nebula > 

PETER JENKINS, MANSFIELD, 

15 JANUARY 2016 

Peter says: “I photographed the Soul Nebula 
when I took up astrophotography nearly three 


years ago, but I've changed nearly everything 
since then so | was keen to see the difference.” 


Equipment: Atik 383L+ mono CCD camera, 
Officina Stellare HIPER APO 115 refractor, 
Sky-Watcher NEQ6 Pro SynScan mount. 


ENTER TO WIN A PRIZE! 


ALTAIR 7 ASTRO We've ioined forces with Altair Astro UK to offer 


the winner of next month’s Hotshots an Altair Astro 
Premium City Light Suppression CCD Filter. This device filters light pollution from long exposure 
images and is designed for DSLR, CCD and CMOS cameras. www.altairastro.com * 01263 731505 


Email your pictures to us at hotshots@skyatnightmagazine.com or enter online. 
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WILL GATER X 2, CHRISTIAN FRIEBER/CCDGUIDE.COM, 


MICHAEL KARRER/CCDGUIDE.COM, ISTOCK 


f you’ve just got your first telescope 
and are beginning to explore the 
night sky, there can be no better 
object to start your journey 
with than the Moon. Easy to find and 
brimming with hundreds of fascinating 
features to observe, our natural satellite 
ticks all the right boxes. But what if 
you've already looked at all of the most 
famous craters, imposing mountains 


ABOUT THE WRITER 
Will Gater is an 


astronomy journalist, 


author and 
astrophotographer. 
Follow him on 
Twitter: @willgater 


Ss en crets 
Selene 


Astronomer Will Gater looks at 20 lunar 
targets for beginners who want to take NO 
their Moon watching turther 


and handful of more obvious rilles? 

Where do you go from here? Well, we Meaty 
reckon we’ve got the answer. On the 
following pages we’ve selected 20 lunar 
targets or phenomena that we think 
you'll probably not have seen yet. They 
include intriguing volcanic features and 
magnificent craters, as well as several 
sights that you'll need to catch at ! 
just the right time to see. Most as. 
are visible in a 6-inch scope, 
but a few will require a larger i 
aperture. So read on and let 
us introduce you to some 
of the secrets of Selene. 
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Changing 
illumination 


As the Moon orbits Earth we see its 
changing phases, with the terminator (the 
boundary between light and dark on the 
disc) moving night after night. The best time 
to observe most lunar features is when 
they're close to the terminator and hence 
obliquely lit. This provides contrasting 
lighting and can help highlight subtle 
textures and topography. 


V THE MARIUS HILLS 


ae ; We now move to the western side of the 
be SAAT eh ) Moon, to a collection of features that you 

Pine ) really do need the right illumination to see 

D 4 ti \ Ais } well. The Marius Hills are situated within the 

: 4 NG . _ vast Oceanus Procellarum and although 

Hy, aeons yee they’re referred to as ‘hills’, they're actually 

aT Mae). May volcanic features known as domes. Through 

a telescope they look like pimples poking up 

from the smoother surrounding surface. The 

best time to see them is when they’re very 

close to the terminator around two days 

before full Moon. 


Ny 


Ue 
Bere) ae ee 
A THE HYGINUS AND 

THRE SINC ere Iris SACS IMEI 


Our next targets are two of the finest rille systems visible on the lunar surface. They‘re a 
wonderful sight under steady seeing. The tentacle-like Triesnecker rille system appears to 
extend out from the 25km-wide Triesnecker crater, which is very close to the centre of the lunar 
disc, as seen from Earth. While the long Hyginus rille, a little way northeast, seems to slice right 
across the crater for which it is named. Look for them around a day after the first quarter Moon. 
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EARTHSHINE 
LIT SEAS 


When the Moon is a thin crescent the unlit 
portion of its disc is illuminated by a faint light 
—‘Earthshine’ — that’s been scattered off our 
planet. While you may well have admired this 
sight with the naked eye, it’s even more 
breathtaking through a telescope. Use an 
eyepiece that fits the whole Moon within the 
field of view and wait until twilight has faded 
to a deep blue. Under these conditions you'll 
see the lunar seas in shadow as well as some 


THE SHADOWS OF 
ARCHIMEDES AND 
ITS SURROUNDINGS 


Moving around to the eastern edge of the Mare 
Imbrium we come to the Archimedes crater. 
You'll likely have seen Archimedes when the 
Sun’s relatively high over it. But it’s worth 
observing it when it’s almost on the terminator. 
Then the crater walls cast spectacular shadows 
across its floor and the nearby mountains do the 
same onto the surrounding landscape. See if you 
can also spot the two peaks to Archimedes’s west 


WILL GATER X 4, MICHAEL KARRER/CCDGUIDE.COM X 2, ROBERT 
SCHULZ/CCDGUIDE.COM, CHRISTIAN FRIEBER/CCDGUIDE.COM 


of the bright craters. i ih ye throwing pointy shadows out over the sea. 
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CRATERS EDDINGTON, 
RUSSELL AND STRUVE V 


Some of the Moon's most interesting features are situated not near the 
centre of the disc but in regions close to the limb. As the disc of the 
Moon appears to wobble during its orbit around the Earth — an effect 
known as libration — some of these areas become better placed for 
observation. Eddington, Russell and Struve are good examples of 
features that benefit from libration. The Moon will be low when they’re 
favourably placed this month so it's best to wait until later in the year. 


A CRATER BULLIALDUS 


If you ask us, Bullialdus is one of the most underrated lunar craters. 
Perhaps it’s because it’s often well-lit when the more prominent 
Copernicus is on show. Just like Copernicus, it has an impressive 
undulating ejecta blanket, a striking central mountain and terraced 
walls. The crater is located on the western side of the Mare Nubium 

in the Moon's southern hemisphere. It’s nicely illuminated around three 
days after the first quarter Moon when the Sun will be catching the 
western walls of the crater. 


RIMAE HIPPALUS » 


If you've managed to observe crater 
Bullialdus (above left) you may well 
have already spotted our next set of 
features. The Rimae Hippalus lie 
nestled among the mountains to the 
southwest of Bullialdus. Catch them at 
the right illumination — close to the 
terminator and with their floors just in 
shadow — and you can’t fail to be 
impressed by the three main, curved, 
rilles gouging their way through the 
lunar landscape. Like Bullialdus, they’re 
interestingly lit around three to four 
days after the first quarter Moon. 


THE HORTENSIUS DOMES V_ 


Cast your eye west of the crater Copernicus 
and you'll come across a small scrap of 
lunar ‘sea’, known as the Mare 


Insularum. Close to its eastern 
A RAY a CTA FROM edge is a crater called 

Hortensius. And just north of the 
CRATER PRO Clhus crater is where you'll find the 
TS See eee wonderful Hortensius domes, 
On a night when the Moon is full there are few shadows on the lunar a small cluster of volcanic 
disc to give contrast and highlight the texture of our natural satellite's domes that are a fine sight in 
surface. You might think therefore that it’s not worth observing the amateur equipment. To catch 
Moon then. Well, think again. The ray ejecta around Proclus look best these raised bumps on the 
when they’re illuminated from on high. The unusually shaped streaks lunar surface at their optimum 
consist of material blasted out when the crater was formed. You'll find illumination this month look for 
this bright scar near to the western edge of the Mare Crisium. them on the night of 17 April. 
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CRATER PYTHAGORAS 
AND ITS CENTRAL 
MOUNTAINS 


Eratosthenes and Copernicus are good examples of craters with 
central mountains, formed when the lunar surface rebounded in 
response to the impact that made the crater. Because of their position 
on the lunar disc, though, our view of these craters’ mountains is from 
almost directly above them. Crater Pythagoras, on the other hand, is 
very close to the northwest limb of the Moon and so we see its central 
mountains at an oblique angle, providing the spectacular sight of the 
peaks rising out of the crater floor. 


WILL GATER X 5, MICHAEL KARRER/CCDGUIDE.COM X 2, OLIVER 
SCHNEIDER/CCDGUIDE.COM, ROBERT SCHULZ/CCDGUIDE.COM 


RIMA ARIADAEUS 


There are many rilles on the Moon but few are as striking as Rima 
Ariadaeus. This fault in the lunar surface stretches roughly 250km from 
one end to the other. A small telescope should show it well — you'll find 
it cutting through the rough terrain between the craters Julius Caesar 
and Agrippa. Like all lunar rilles, Rima Ariadaeus’s appearance alters 
dramatically with the Moon's changing phase; for a good view of the 
rille this month, seek it out on the night of 14 April. 


MONS RUMKER 


The Oceanus Procellarum is littered with 
intriguing selenological features and 
Mons Riker is one them. It's a 
wide, relatively flat, volcanic peak 
that rises out of the smooth basalt 
plains in the far north of Oceanus 
Procellarum. It’s situated close to 
the limb of the Moon, west of the 
famous Bay of Rainbows, Sinus 
Iridum. Ideally you want to observe 
it six days after the first quarter 
Moon, which this month will be on 
the night of the 20 April. 


WRINKLE RIDGES IN OCEANUS 
PROCELLARUM AND MARE IMBRIUM 


While we're exploring the northwest sector of the Moon let’s 
concentrate on some other, subtler, features here. Wrinkle ridges are 
perfectly named — through a telescope they appear like giant creases 
in the smooth lunar seas. It’s thought they were formed when the 
Moon's surface contracted. There are many wonderful examples in the 
Oceanus Procellarum and the nearby Mare Imbrium. You'll find one of 
the finest southeast of the western tip of the Sinus Iridum — look for it on 
the night of 17 April. 
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@ REINER GAMMA 


i When it comes to intriguing lunar features, 
they don’t come much more intriguing than 
the enigmatic Reiner Gamma. This bright 
marking in the Oceanus Procellarum 
resembles a tadpole with a long, wriggling 
tail. A 2015 study suggests it might be the 
result of a comet smashing into the Moon. 
It’s located about halfway between the 
craters Marius and Cavalerius. To see it you'll 
need to observe it six to seven days after the 
first quarter Moon, so this month that'll be 

. during the nights of the 20-21 April. 


V KIES PI 


No discussion of the secret treasures of the 


<q WRINKLE RIDGES IN Moon’s surface would be complete without a 


mention of the lunar dome Kies Pi. You'll find 
MARE FECUNDITATIS this fascinating volcanic feature — essentially 
a lunar shield volcano — very close to the 
If you enjoyed observing the wrinkle crater Kies in the Mare Nubium. Through a 
ridges in the Oceanus Procellarum and the __ telescope it appears to resemble a raised 
Mare Imbrium that we mentioned earlier, blister in the smooth surface around it. Since 
it’s worth turning your attention to the it's such a subtle feature, you do need steady 
Mare Fecunditatis on 10 April (or the seeing conditions to see it well. It’s 
early hours of 24 April). Here there are particularly nicely illuminated roughly four 
some particularly beautiful wrinkle ridges days before the full Moon. 
that wind their way across large parts of the 
lunar sea. If you have clear skies for a 
number of nights, you can watch as day by 
day the changing illumination causes the 
ridges to seemingly dissolve from view. 


Magnification 
magic 


To change the magnification of a telescope 
setup — and thus get either a ‘closer’ or 
A RIMAE JANS SEN wider view — you need to use different 
eyepieces; the shorter the focal length of 
The 20th feature in our list takes us south to crater Janssen. This 200km-wide depression sits the eyepiece the more magnification you'll 
among the mass of craters in the Moon’s south-eastern sector. Janssen can be tricky to make get. But remember, it’s easy to push the 
out under some illuminations as, despite being relatively large, there are several smaller magnification too far, so try to match the 
craters that break up its outline. It’s the rille that arcs across Janssen’s floor that we're most eyepiece you use to the seeing conditions 
interested in here though. You'll need a large scope to see it clearly — look for it this month and capabilities of your scope. 
on the evening of 12 April. © 
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lain Todd reveals how Irish 
; he engineering changed the 
face of astronomy 
~ 7 


here was a time in the 19th Next year marks the 20th anniversary 


Century when, if you wanted of the Leviathan’s restoration and the 
to peer deeper into space start of a new chapter of astronomy ; § 
than anyone on Earth had at Birr. Science Foundation Ireland yd fo : 
done before, Ireland was the place to go. is investing €1.4 million to build a “1 d Y, 
Situated in the grounds of Birr Castle radio telescope on the site to connect LEA, 
in the Irish midlands sat the Leviathan with the international Low-Frequency 7} aes i 
of Parsonstown, a 72-inch reflecting Array (LOFAR) network across if 
telescope the like of which had never Europe. While this development J 
been seen before. points to the future, the Leviathan 
The telescope was built by William remains a monument to the ingenuity Sh 
Parsons, the third Earl of Rosse, and that kick-started astronomy at Birr aoe 
completed in 1845. At the time, it was two centuries ago. y, ’ 
the biggest telescope in the world and William Parsons already had 
today it stands proudly in the castle experience in telescope-building by way 
a demesne, refurbished and modernised, of a 36-inch Newtonian reflector that 
8 its history proudly preserved in the he constructed at Birr in 1839. Much/of 
2 adjoining Historic Science Centre. his time and energy went into crafting > 
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ABOUT THE WRITER 


lain Todd joined BBC Sky at Night 

Magazine as its editorial assistant 
in April 2015. He has been a 
journalist, writer and researcher 
BD 10 years. 


The Leviathan as it 
appears today in the 
grounds of Birr Castle 


2 ~ ae VON we 


Ws 
ee oe 
op. 


AENEAN See 


FAVA EEE 
eRe ka 
WARS 

ener "Ss ERASE ES Ps 

ore - 5 WARE ARAN ee 
TREY 


ne eterna ee mena aa 
ae te Tepe 


ROYAL ASTRONOMICAL SOCIETY/SCIENCE PHOTO LIBRARY, © THE SCIENCE MUSEUM, © ASTRON, PETER GALLAGHER, PATRICK MOORE 


> the optics using copper and tin alloy,and Parsons _, The Leviathan in its arrived at Birr in February 1845. The first object 

even built his own steam-driven engine to facilitate original incarnation. The seen through the Leviathan was Castor in Gemini, 

the grinding of the mirror. 36-inch scope can be seen _ followed by star cluster M67. In time it would seek 
Soon the Earl set his sights on constructing a on the far right out familiar deep-sky objects like the Whirlpool 


72-inch telescope, which would of course require a 
bigger mirror. This was duly cast using a copper 
alloy called speculum in April 1842, but was 
broken a month later. Undeterred, Parsons 
began casting another, including a 
second one for use when the primary 
mirror was being polished. 

Walls approximately 21m long 
and 15m high were built during 
1843 and 1844 to house the 
telescope. They would restrict its 
range of movement but were a sign 
that Lord Rosse would be happier 
with a scope that operated at a basic 
level rather than have the project fail 
due to being overambitious. As a result, 
total viewing time for an object on the 
celestial equator is said to have been limited 
to one hour each night. The finished product 
was a tube 17.5m long and 2.5m in diameter at its 


Galaxy, the Orion and Owl Nebulae, and many 
more, offering views of these objects in greater 
clarity than had ever been achieved before. 
Parsons died in 1867, but by this stage 
his son Lawrence was already interested 
in astronomy. The fourth Earl tried 
his hand at spectroscopy, but much 
of this work was carried out using 
the 36-inch, given the limitations 
of the Leviathan. The fourth Earl 
and Dublin-born astronomer 
Sir Robert Ball worked together, 
studying the spectra of nebulae, 
and Ball was also present when the 
Leviathan captured the great Leonid 
meteor shower of 1866. 
Dr John Louis Emil Dreyer used 
both telescopes between 1874 and 1878, 
observing nebulae that would be added to the 
later editions of William Herschel’s Catalogue of 


widest point, moved via a cable chain and pulley . . Nebulae and Clusters of Stars, originally published 
system controlled by three assistants. - The Leviathan was built in 1786. Dreyer published his New General 
by William Parsons, the Catal 1 ae h 
. third Earl of Rosse atalogue of Clusters and Nebulae in 1888 when 
The clearest-ever views he was director at Armagh Observatory, many of 
Only too aware of his own inadequacies as which had been discovered during his time at Birr. 


an observer, the Earl The fourth Earl, 
called upon Thomas > 1 Ne. | 
Romney Robinson, then 
director at Armagh 
Observatory, and the 
English astronomer Sir 
James South, who both 


meanwhile, turned 

his attentions closer to 
home, using the 36-inch 
telescope to focus the 
radiation of the Moon 
onto thermocouples 


skyatnightmagazine.com 2016 


4 The third Earl’s original 72-inch mirror today remains 
preserved in the Science Museum in London 


and thus calculate its surface temperature. He 
eventually settled on 92°C, before later revising that 
figure to about 100°C. The calculations may have 
measured only the maximum heat on the Moon’s 
equator, but Lord Rosse’s results were remarkably 
accurate nevertheless, as modern observations and 
the Apollo missions have shown. 

Further work by the fourth Earl with the 72- 
inch Leviathan revealed the positions of the four 
satellites around Uranus and, in September 1877, 
confirmed the existence of the Martian moons 
Phobos and Deimos, which had been spotted 
by Asaph Hall at the US Naval Observatory the 
month before. In 1880, German astronomer Otto 
Boeddicker arrived to help the fourth Earl with 
his ongoing lunar heat calculations. In 1882, 
Boeddicker published his Notes on the Physical 
Appearance of the Planet Jupiter During the Season 
1880-1, which he had compiled using the Leviathan. 


Death and rebirth 

After the fourth Earl’s death in 1908 neither the 
72-inch nor the 36-inch were used again. The 
Leviathan was eventually dismantled and its 
mirror was sent to the Science Museum in London, 
where it remains today. 

“The telescope started to fall into disrepair and 
became dangerous, so the machinery, staircases 
and galleries were all dismantled and demolished,” 
says the current Lord Rosse, Brendan Parsons. 

“Tt became a sad ruin until one or two characters 
started saying that we should restore the great 
telescope and get it working again. 


“Most instrumental in that respect was Sir Patrick 


Moore. I remember when he came to Birr and 
began tearing the ivy off the walls of the telescope, 
showing us, as he would say, what we should jolly 
well do about it! That led to the restoration of the 
telescope as a working instrument.” 

The project was taken up in the 1990s by Michael 
Tubridy, a structural engineer from the southwest 
of Ireland and former member of the celebrated 
traditional music group The Chieftains. 

“The shell of the telescope was still there, but a 
lot of it was on the ground and the base was rotted 
away,” he says. “The walls were covered with ivy > 
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4 Once the installation in Birr has been built it will have a Europe-wide reach 


IOI Ake Wale, le Ul Uinta, (Ole 
IRISH ASTRONOMY 


Dr Peter Gallagher of Trinity College Dublin 
on how LOFAR will expand our horizons 


Connecting to the Low-Frequency Array (LOFAR) will 

lef Us create a radio telescope that extends for nearly 
2,000km, giving us one-tenth of an arcsecond images 
of the sky. We'll be able to look at the era after the 

Big Bang known as the epoch of reionisation, when 
stars lit up the gas in the Universe and caused it to be 
ionised. Another area of interest is the nature of pulsars. 
If we look at these rapidly rotating stars we can test 
Einstein’s general theory of relativity by the signal 

that we see through the telescope. 

My own area of study is solar flares. The LOFAR telescope will allow us to 
track electrons accelerated on the Sun and follow them out through the 
heliosphere. We can combine that information with ESA and NASA data to track 
the origin of these solar explosions, to find out how they travel through space 
and ultimately how they hit Earth and cause the magnetosphere and the 
Northern Lights. With this telescope we'll also be able to look for planets with 
strong magnetic fields because they glow at rddio Wavelengths, meaning we 
could potentially discover new and distant worlds. 


When Patrick visited the 
Leviathan in 1970 it was 
overgrown and derelict 
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> and shrubs, and most of the machinery was gone. 


I was able to use Ordnance Survey maps made in 
the 1850s or so and found other accounts written 
at the time the telescope was in operation. I visited 
the Royal Astronomical Society and the Royal 
Society in London, the Royal Dublin Society and 
the Armagh Observatory. The very mention of the 
Leviathan opened a lot of doors to me.” 


The observations continue 
Tubridy’s work lasted between 1994 and 1996, 
with the grand reopening scheduled for 1997 in 
Birr Castle in front of a crowd of astronomers, 


4 Today, the Leviathan 
stands proud in the Birr 
Castle desmesne, after 
being restored to its 
former glory 


VISITING 
BIRR TODA 


While still the private 
dwelling of Lord and Lady 
Rosse, the demesne at 
Birr Castle is open to the 
public and contains a 
science centre, beautiful 
gardens with scenic 
walking routes and, of 
course, the restored 
Leviathan. Birr is situated 
in County Offaly, some 
3.5 hours’ drive from 
Belfast and two hours’ 
drive from Dublin, both 
of which are served by 
regular flights from Britain 
and Europe. For more 
information, visit 

www. birrcastle.com 
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onlookers and then Irish President Mary Robinson. 
New optics matching the original design had been 
constructed by Dr David Brooks at University 
College London, along with eyepieces and mounts. 
“We demonstrated the scope’s movement by hand 
first of all, the way it would have been done in the 
1940s,” says Tubridy. “It was a lovely sunny day 
and everyone was sitting on the grass watching the 
telescope come back to life. As we moved it to and 
fro, I was able to say what the Leviathan had looked 
at when it was in those positions. 
“But the telescope was rebuilt to be operated 
automatically and so we showed that off, too. 
I couldn’t have been more pleased with how it 
operated because everything went so well.” 
Today, while the Leviathan may no longer be 
used for scientific work, it nevertheless stands as 
a reminder to the origins of astronomy in Birr. 
The observing baton, originally carried by the 
Leviathan, has been now been passed onto the Rosse 
Solar-Terrestrial Observatory, and soon the radio 
telescope that will connect to the LOFAR network. 
“The Leviathan is as iconic to me as the Hubble 
Space Telescope,” says Dr Peter Gallagher of Trinity 
College Dublin, who headed the Irish LOFAR 
campaign. “There are unexplored windows of 
the Universe and by building big scopes like the 
Leviathan and this latest radio telescope at Birr, 
we can make discoveries that we never even would 
have expected.” © 


How do the third Earl’s sketches compare with 
modern astrophotos? Turn to page 44 to find out 


Watch a classic Sky at Night 


episode clip in which Patrick 
Moore visits the Great Leviathan. 


© Familiar and mysterious by equal measure, Earth’s constant companion 
has fascinated astronomers fomgenerations, none more so than the late Sir 
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+Calls will cost 7p per minute plus your telephone company’s access charge. Lines are open 8am-8pm weekdays & 9am-1pm Saturday. 
*Subscribers to BBC Sky at Night Magazine receive FREE UK POSTAGE on this special edition. Prices including postage are: £11.49 for all other UK residents, 
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How Lord Rosse’s sketches 
compare to the real thing 


@ he third Earl of Rosse built his 72-inch telescope to 
OY see further into space and reveal the nature of deep- 


sky objects to the world. But were the drawings that 

accompanied his observations accurate? We asked 
Marek Kukula, Public Astronomer at the Royal Observatory 
Greenwich and Insight Astronomy Photographer of the Year 
judge, to compare some of Lord Rosse’s sketches with modern 
photographs of the same objects. 


VY THE CRAB NEBULA 


An astrophoto of 
Messier 1 might leave 
you wondering how 
this 1,000-year-old 
supernova remnant 
acquired its popular 
name, but Lord Rosse’s 
startling impression, 
with its tendrils like 
jointed legs and 

‘ extended mandibles, 
makes it clear why he 
decided to call the object 
‘the Crab’ when he 
sketched it using the 36-inch in 1844. When Rosse got a closer look 
in 1848 with the improved power of the 72-inch, even he was 
hard-pressed to see any resemblance. 


A THE OWL NEBULA 


Rosse’s drawing captures an impressive 
amount of detail in this planetary 
nebula although, lacking colour filters 
and sensitive camera chips, he would 
have seen it in shades of greenish grey 
rather than the vivid colours of this 
photograph. He seems to have shifted 
the stars within the nebula in order to 
form the pupils of the owl's eyes: a case perhaps of seeing things as 
you think they should be, rather than as they really are. 


THE PINWHEEL 
GALAXY > 


This is an example of how the response 
of the human eye differs from that of the 
camera, as Rosse’s drawing renders the 
sweeping curves of the Pinwheel into a 
more angular, abstract configuration. 
Even with the large light-collecting 
aperture of the Leviathan, the eye 
struggles to make sense of the contrast 
etween bright and faint structure in the 
jalaxy, tending to draw straight lines 
etween the brighter clumps. This 
henomenon later gave rise to the 

idea of ‘canals’ on Mars. 


b 
ce] 
b 
p 
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<] THE ORION NEBULA 


Again we see how the eye and the camera 
perceive faint, diffuse objects very differently. 
The camera faithfully records the red light of 
hydrogen gas - the main constituent of the 
nebula — but the human eye is more sensitive 
to the green glow of oxygen. Even so, Rosse’s 
drawing captures the overall shape of the 
nebula and conveys the complexity of its 
brighter central regions, threaded with 

dark veins of dust. 


ABOUT THE WRITER 


Marek Kukula is an 
astrophysicist, author, 
IAPY judge and currently 
Public Astronomer at 

the Royal Observatory 


Greenwich. 


<1 THE TRIAANGULUM GALAXY 
= ales A favourite target for 
astrophotographers, 
: | the Triangulum 

-+ + + | Galaxy was one 
of the first objects 
* | to be identified as 
‘| a’spiral nebula’ by 
Lord Rosse and its 
spiral arms feature 
prominently in his 
drawing, along 
. with a scattering 
of individual stars 
and clusters within the galaxy. But it takes a photograph to 
reveal the full extent of the fainter nebulosity between the 
arms and the delicate tracery of dust, punctuated with clouds 
of pink hydrogen gas. 


THE WHIRLPOOL 
GALAXY > 


Eight times further away than 

the Triangulum Galaxy and 
correspondingly harder to resolve, 
this is nevertheless the classic 
‘spiral nebula’, as Rosse termed it, 
and his exquisite drawing still 
stands up well today. The 
Whirlpool’s major features are all 
captured here: the sweep of the 
spiral arms and their dark dust 
lanes, the bright, compact nucleus 
of interacting companion galaxy 
NGC 5195. Rosse would doubtless 
have been astounded by the 
elegant beauty of the object as it | Create a deep-sky drawing like Lord Rosse with our ea 
appears in modern photographs. @ guide to sketching the Orion Nebula, over the page 
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PORTRAIT OF A 


ULA 


Astro artist Deirdre Kelleghan shows how to 
capture a nebula with paper and pastels 


NEED TO KNOW 


Name: M42; The Orion Nebula 
Type of object: Diffuse nebula 
RA: 05h 36m 

Dec.: —O5° 26’ 26.1” 

Mag.: +4.0 


Observing equipment: Binoculars on a tripod or 
a telescope of any size. For this guide, an 8-inch 
Dobsonian with a Meade Pléss! 20mm eyepiece 
was used, giving a magnification of 60x. 


Sketching equipment: Clipboard, black A4 

160 gsm card, soft pastels, white gel pen, cotton 
bud, small paper tortillion, red headlight for 
dark adaption. 


ebulae are 
fantastic 
objects to 
sketch, 
and not just for 
the enjoyment 
of the finished 
article. One 
of the exciting 
things about 
sketching M42 in 
particular is that 
you're observing a 
nursery for unborn 
stars and planets. 
Start by observing the 
positions of the stars 
in the field of view, 
using the triangles 
their locations form as a reference. I used 
a white gel pen to place a bright star just 
inside the top of my sketching circle, then 
added the dim stars near the bottom. The 
longer you hold the gel pen against the 
card the brighter the stars you'll make. 
If your telescope doesn’t have a drive then 
you'll have to continuously realign your 
field of view, and starting your sketch this 
way helps you find your way back to the 
star field to continue drawing. 


Blending in the nebula 


When most of the stars are placed, turn to 
the nebula. Adding the stars is all about 
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4 The finished article: M42’s diffuse 
clouds of gas and dust drawn by hand 


accurate placement; the nebula, on the 
other hand, is about structure and tone. 
Start by rubbing some grey, white and 
black pastel onto the edge of the page, as 
this will enable you to pick up pastel on a 
cotton bud and adjust the tone as needed. 
Observe the shape of the nebula, paying 
particular attention to differences in its 
structure and the areas of brightness as 
it wraps around the Trapezium Cluster. 
Add a little white pastel over the grey and 
blend them together to show this light. 
Note the sweeping arcs of gas and dust and 
any darker areas. 
Use a cotton bud to 
spread the shape of the 
nebula around the 
Trapezium Cluster. 
Any errors can 
be adjusted 
with a cotton 
bud. Edges can 
be sharpened 
using a small 
tortillion or, 
if you don’t have 
one, a toothpick 
or cocktail stick. 
Don’t overdo either the 
nebula’s angular structure 
or its sweeping curves; 
only draw what you 
see. Some stars are 
visible within the nebula and these can be 
added after you have finished sketching it. 
In daylight you can tidy up any stars by 
hand or with Photoshop to complete the 
drawing. Include the date, time in UT, 
instrument, eyepiece, magnification and 
sky conditions on your page. © 


ABOUT THE WRITER 


Deirdre Kelleghan 

is an artist, astronomer 
and co-author of 
Sketching the Moon: 
An Astronomical 


Soil age 


Create a sketching circle to match your field of 
view by drawing a white circle on black card 
using a CD and a white gel pen. Rub black 
pastel into the circle with your finger to make 
it perfectly dark. 


DIEP 2 


Observe the triangles formed by the positions 
of stars. Place a significant star at the top of 
the field of view and some near the bottom. 
Your anchor stars may be different to these 
depending on the power of your eyepiece. 


DIEPs 


Use a cotton bud loaded with a little grey pastel 
to spread the nebula around the Trapezium 
Cluster and create the magnificent shape of the 
molecular cloud. Add darker or lighter pastel 
over this if necessary using new cotton buds. 
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The 
Sky Guidee 


et 


Written by 
Pete Lawrence 


Pete Lawrence is an 
expert astronomer 
and astrophotographer 
with a particular 
interest in digital 
imaging. As well 

as writing The Sky 
Guide, he appears on 


The Sky at Night each 


month on BBC Four. 


ril 


A slender crescent Moon will 
occult the bright planet Venus 
in broad daylight on 6 April. 
Occurring in the morning, this 
event provides a great 
opportunity fo locate the Moon 
and planet before the event, 

as both will be visible in the 
dawn twilight around sunrise. 


Stephen Tonkin’s 
NOCULAR Tour 


on fo page 58 for six 
° TE month’s best 
inocular sights 
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PETE LAWRENCE 


Highlights 


Your guide to the night sky this month 


This icon indicates a good photo opportunity 


PETE LAWRENCE X 8 


‘FRIDAY . 


With the Moon out Ae 


the way in the morning ‘- 


sky, this is a great’time fo 
investigate the amazing region 
known as the Realm of Galaxies. 
Lying in the dsterism'known as the - 
Bowl of Virgo, there are ‘so many 
galaxies on view here-that to 
navigate them you'll need fo galaxy 


hop, You'll find:the region marked - 


on our all sky chart on page 54. . 


SATURDAY 

The Moon shouldn't 
interfere with night-sky 
viewing for the first 
half of April, making this a great 
time to try out our deep-sky 

tour on page 56. 


SUNDAY 
Jupiter's 

largest moon 

Ganymede emerges 
from the planet's shadow just 
after 22:00 BST (21:00 UT). 
You can catch the moon’s 
reappearance slightly less than 


a planet diameter to the east and 
slightly south of Jupiter’s centre. 


THURSDAY 
Today's new Moon is 
also at perigee — the 
point in the Moon’s 
lunar orbit when it is closest to 
Earth. This is what's known as a 
perigee-syzygy new Moon. The 
term syzygy describes three 
celestial bodies being a line. 


FRIDAY 
Mercury sits o 
from the waxing 
crescent Moon (2% lit) 
in the evening twilight. Look for 


the pair low in the west from 
about 20 minutes after sunset. 


SUNDAY 

1 Oo The waxing 
crescent Moon 
(16% lit) will occult 


several stars in the Hyades cluster 
in Taurus this evening. Double star 
Theta (0) Tauri disappears around 
21:00 BST (20:00 UT) as darkness 
falls. The Moon sets around 
midnight, when it is close to mag. 
+0.9 Aldebaran (Alpha (c) Tauri). 


< MONDAY 
© re Whirlpool 
© Siow, M51, 
lies almost ovettiend 


around 02:00 BST (01:00 UT). This 
means that its light is passing through 
the thinnest layer of atmosphere 

possible — in theory giving you the 


<4 SUNDAY 


best possible view. 
Mars reaches 
a stationary 


| W fe point at 03:00 BST 


(02:00 UT). Before this time the 
planet will have been moving 
eastward against the stars; 
afterwards, it will be moving west, 
marking the beginning of another 
period of retrograde motion for 
the planet. See page 51. 


MONDAY > 
The 
) waxing 
gibbous Moon 


(85% lit) is 3° south of bright 
Jupiter at 03:00 BST (02:00 UT), 
visible low in the west. This 
dramatic pairing can be seen 
from as soon as the sky darkens 
on the 17th, when the separation 
will be slightly larger at 4.25°. 


THURSDAY > FRIDAY 

2 1 Ke (OB) The Moon The April 
reaches Lyrid meteor 

apogee this shower is 


afternoon — the point where it’s 
farthest from the Earth in its orbit. 
Full Moon is tomorrow, making this 
an apogee-syzygy full Moon. 
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active between 16-25 April, with 
peak activity expected on the 
22nd. Unfortunately this year's 
shower will be badly affected 
by tonight's full Moon. Usual 
peak activity gives a zenithal 
hourly rate of around 

10 meteors per hour. 


WEDNESDAY P> 
Venus and the 

i) waning crescent 

Moon (2% lit) should 
be visible just before sunrise low 
in the east. At 08:37 BST (07:37 
UT) the Moon's illuminated side 
will start to cover the planet's 
disc. Venus will remain hidden 
from view until 08:57 BST 
(07:57 UT). See page 51. 


< SATURDAY 

The magnificent 
globular cluster 
M3 reaches its highest 


Me point in the sky, due south around 


02:00 BST (01:00 UT). Look 
for it at the mid-point of a line 
drawn between mag. +0.2 
Arcturus (Alpha (a) Bodtis) and 
mag. +2.9 Cor Caroli (Alpha 
(a) Canum Venaticorum). 


< TUESDAY 
1 aoc (6) -vpiter’ s 
moon 
Callisto undergoes 


an eclipse this morning. The moon 
will be clearly visible at 00:30 
BST (11:30 UT on the 11th) 
entering Jupiter’s shadow shortly 
after. It emerges from the shadow 
at 03:10 BST (02:10 UT). 


SATURDAY 
The waxing 
gibbous Moon 
(76% lit) is 3° 
southwest of mag. +1.4 Regulus 
(Alpha (c:) Leonis) at 22:30 BST 
(21:30 UT), remaining with the 
star until it sets in the early hours 
of the 17th. 


Jupiter's outer 


Callisto, will be 
transiting the planet's disc from 
01:38-04:25 BST (00:38-03:25 
UT). The end of this event occurs 
as the dawn sky is brightening. 


Galilean moon, 


MONDAY 
(Gy There 
are 

two re 


conjunctions of the Moon with 
planets today. In the early hours, 
the 92%-lit Moon is 4° north of 
Mars at 03:00 BST (02:00 UT); 
look low in the south. Around 
midnight, the now 87%-lit Moon 
is 3.5° from Saturn. 


THURSDAY 
©)” and 
irc 

Jupiter in the 

daytime sky at 18:50 BST (17:50 


UT). Its moon Callisto can be found | 


1.75 times the apparent diameter 
of Jupiter to the east of the planet's 
centre. Callisto will disappear into 
Jupiter’s shadow shortly after. Its 
reappearance just after 21:00 BST 
(20:00 UT) is a bit easier to see. 


arn astronomy 
e Learn astrol ate 
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SaaS Sa 
What the team will be 
observing i in April 


Pete Lawrence “I’m looking forward to the 
lunar occultation of Venus on the 6th. They'll 
be a challenge to locate in the daytime sky 
so it'll be useful to grab them in my scope 
just after they rise during the dawn twilight.” 


Steve Marsh “I live in a heavily light- 

a polluted area so | plan to take advantage 
of the Moon’s absence in the first half of 
the month and visit Dartmoor for some 

lovely dark-sky astronomy.” 


Paul Money “I'll be looking out for the 
evening apparition of Mercury, especially 
with the slim crescent Moon to its left on 


the 8th as an added bonus.” 


Need to know 
The terms and symbols used in The Sky Guide 


UNIVERSAL TIME (UT) AND BRITISH SUMMER TIME (BST) 


Universal Time (UT) is the standard time used by astronomers around 
the world. British Summer Time (BST) is one hour ahead of UT. 


RA (RIGHT ASCENSION) AND DEC. (DECLINATION) 
These coordinates are the night sky's equivalent of longitude and 
latitude, describing where an object lies on the celestial ‘globe’. 


HOW TO TELL WHAT EQUIPMENT YOU'LL NEED 


© NAKED EYE 
WEDNESDAY Allow 20 minutes for your eyes to become dark-adapted 


S) BINOCULARS 


10x50 recommended 
(fe) PHOTO OPPORTUNITY 
Use a CCD, planetary camera or standard DSLR 


SS) SMALL/MEDIUM SCOPE 


Reflector/SCT under 6 inches, refractor under 4 inches 


LARGE SCOPE 
Reflector/SCT over 6 inches, refractor over 4 inches 


Getting started 
in astronomy 


If you're new to astronomy, you'll find 
two essential reads on our website. Visit 


http://bit.ly/10_Lessons for our 10-step 


guide to getting started and http://bit.ly/ 
First_Tel for advice on choosing a scope. 
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09:00 BST 


08:38 BST 


08:28 BST 


Apparent motion 


of the Moon 


3 top sights 


® The lunar occultation of Venus 


WHEN: 6 April from 06:20-09:00 BST (05:20-08:00 UT) 


09:10 BST 


4 The occultation will see Venus disappear behind the lit lunar limb and emerge from the dark one 


VENUS HAS BEEN gracing 
the morning sky for some 
time, but is now starting to 
drift out of view as it passes 
around the back of its orbit as 
seen from Earth. This month, 
it still maintains a decent 
distance from the Sun’s disc, 
but circumstances in the early 
morning spring sky mean it'll 
pop up above the eastern 
horizon just minutes before 
sunrise. Like Venus, the 
waning crescent Moon will 
also rise just before sunrise, 
so spotting them will be 
something of a challenge. 
However, challenges make 
astronomy an interesting 
hobby and on 6 April both the 
Moon and Venus will work 
together to give you something 
that’s certainly worth making 
the effort for. At 08:37 BST 
(07:37 UT; time correct for 
centre of the UK), the lunar 
disc will pass in front of 
Venus, an event known as an 
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occultation. The Moon’s 
phase will be just 2%, a rather 
slender crescent that will 
require either binoculars 

or a telescope to find. If you 
go looking, please take care 
because the Sun will not 

be too far away. If possible, 
place yourself in the shadow 
of a wall positioned to the 
left of where youre looking 
in the sky. 

If you have a good eastern 
horizon, try to locate Venus 
and the Moon as they rise at 
around 06:20 BST (05:20 UT). 
This won’t be as easy in the 
bright twilight as when the 
sky is dark, but it should be 
just about possible. Then, 
with an equatorially mounted 
telescope, keep tracking 
both objects until the 
occultation occurs. 

The planet will disappear 
behind the northern part of 
the Moon’s disc, being first 
extinguished by the bright, 


crescent-lit edge. 
Reappearance occurs 

20 minutes later with the 
planet emerging from behind 
the Moon’s dark limb. 


The occultation is 

not visible across 

the whole of the UK; 
for the rest it is a 

near miss. A grazing 
occultation occurs 

on the boundary 


(#) NEED TO KNOW 
An object's brightness is 


given by its magnitude. The 

lower the number, the brighter 
the object: with the foled eye 
you can see down to mag. +6.0. 


At the time of the occultation, 
Venus will be 98% illuminated 
and present a 10-arcsecond 
disc. The Moon will take 
approximately 60 seconds to 
cover Venus and 70 seconds to 
reveal it again. One thing that 
really stands out during events 
like this is that the brightness 
of Venus far outweighs that of 
the Moon. Next to the dim 
lunar crescent, Venus is a 
veritable beacon of light. 

The occultation will only 
occur if you observe from the 
parts of the UK marked as 
‘Full occultation’ on our map 
below. If you’re north of this 
area you'll see a near miss, 
while in the transition boundary 
line you'll see Venus graze 
along the rough northern 
edge of the Moon. All times 
are correct for the centre 
of the UK and will vary 
slightly depending on 
your specific location. 


Full occultation 
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Jovian eclipses 


PeecccrececrcccccecescccesereeeceeeoeeeeS 


WHEN: As specified 


THERE ARE SEVERAL good eclipses 
occurring around Jupiter this month. 
A Jovian eclipse occurs when one of the 
four main Galilean moons — that is Io, 
Europa, Ganymede or Callisto — passes 
into and out of Jupiter’s shadow. The 
planet’s shadow is, as youd expect, 
rather large, but what may not be 
obvious is how the cone it makes can 
interact with the outer moons. 

The first event we’ve picked occurs on 
3 April, when Ganymede can be seen 
popping back into view at around 22:04 
BST (21:04 UT). It does this slightly less 
than a planet diameter to the east- 
southeast of Jupiter’s centre. A little over 
a week later, on 12 April, Callisto enters 
Jupiter’s shadow starting at 00:40 BST 
(23:40 UT on the 11th). What’s impressive 
about this event is that the Sun’s light, 
coming in from the west of the planet, 
casts a long conical shadow out to the 
east. Consequently, Callisto dips in and 
out of the shadow completely to the east 
of Jupiter. So after its disappearance, it ll 
begin reappear a little farther to the east 
from around 03:13 BST (02:13 UT). 

Finally, if you’re up for a challenge, try 
the eclipse of Callisto on 28 April. On 
this date the moon will start to disappear 


@A Martian loop 


eeeccsccccccccces 


Pee ccreeceseccseseseeseeeeeee 


3 April 
- Ganymede re-emerges 
= from eclipse at 22:03 BST, 
taking 12 minutes to fully 
emerge from Jupiter’s shadow S 
W. 4 
12 April < 
Callisto begins to Callisto reappears 
enter eclipse from eclipse starting 
at 00:40 BST at 03:13 BST 
28 April Callisto sapdee to Callisto reappears 
enter eclipse from eclipse starting 
at 18:50 BST : ili 
Ganymede and (daylight) at 21:05 BST (twilight) 
its shadow in . ° 
transit 
at 21:05 BST a 
Europa Europa 
(18:50 BST) (21:05 BST) 


4 Jupiter casts a long shadow — this month you can see some of the Galilean moons eclipsed by it 


into the planet’s shadow in daylight at 
18:50 BST (17:50 UT). If the sky is very 
clear and the seeing steady, it should be 
just possible to see this. However, if not, 
the reappearance should be much easier, 
occurring just after 21:05 BST (20:05 
UT) as the sky is darkening. 


If you have high resolution imaging 
kit, it’s worth trying to image the disc 
of a moon entering or reappearing from 
Jupiter’s shadow. Keeping the captures 
short, it’s often possible to make out 
the curved shape of the shadow crossing 
the disc of the moon! 


eeeecccceccccn 


WHEN: All month, with stationary point occurring on 17 April 


FROM EARTH, THE 
projection of Mars onto the 
celestial sphere is determined 
by our relative orbital 
positions. As the pair start to 
close in on one another 
around opposition, it’s 
possible to see Mars first head 
eastwards against the stars, 


(02:00 UT). At this time Mars ; 9 
will briefly appear to stop 
moving in right ascension. 


The whole reversal cycle 
plotted against the 
background stars is known as 
a retrograde loop. The first 


SCORPIUS * 


reverse point is due to occur a one e =f ‘ 
on 17 April at 03:00 BST ; : We “ ly 


” a > ae oe 


then come to a halt, followed Shortly after this ‘stationary Saturn ; ., o8 ° 
by a reverse in direction as point’ has occurred, the planet oO . 5 / a ae ees = 
the faster orbit of Earth will begin moving to the west. ‘ eee Sah Fae 
overtakes the Red Planet. If you’re lucky enough to . x a 

This will continue for about have clear weather, the 4 : vai ‘ 
10 weeks until the orbital positions around the stationary a : er 

circumstances once again point can make for a great ba O . ep 


appear to reverse the direction 
of Mars in the sky, making it 
move eastward again. This 
happens on 30 June. 


composite photo. By taking a 
shot of the area using similar 
settings which reveal Mars 
and some background stars, 


4 Mars appears to briefly stop moving on 17 April, then switches direction 


it’s possible to align and 
combine the image in such a 


way as to reveal the start of 
Mars’s retrograde loop. 
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The planets 18 Apr eae 


° 
14 Apr @ * 26 Apr 


PICK OF THE MONTH 


° 
* 30 Apr 


Mercury 
10 Apr @ 


MERCURY 

BEST TIME TO SEE: 10 April, 

21:00 BST (20:00 UT) 

ALTITUDE: 6° (low) 

LOCATION: Aries 

DIRECTION: West-northwest 
FEATURES: Phase, surface variation 
with larger scopes 

EQUIPMENT: 3-inch or larger telescope 


MERCURY IS THE trickiest of the bright 
planets to see because it never strays too 
far from the Sun. It is best seen when it’s 
close to an elongation, the point in its 


crit eet are se iota ant 4 The position of Mercury relative to the horizon at 20:45 BST (19:45 UT) during April 


the sky. However, even this doesn’t 
guarantee a view because the 

circumstances of the planet 
change throughout the 
year. Mercury is best 
in the evening sky in 


spring and best in 
morning sky in 
autumn. During 
these periods, the 
planet stays nicely 
above the horizon 
for the longest 
period after sunset 
or before sunrise. 
This month, 
Mercury reaches 
greatest eastern 


(evening) elongation on 18 April, 
meaning it should be well 
placed after sunset. It’s at 
its brightest on 1 April, 
when it'll be shining 
away at mag. —1.5. 
However, you ll 
need to be quick to 
catch it because it 
sets fractionally 
under an hour 
after the Sun. Look 
low down in the west 
20 minutes after sunset. 
A flat west horizon 


a Mercury shows a range of phases through and clear skies 
the month, from a near-full 94% to a slender 7% are essential. 


@ THE PLANETS IN APRIL 


The phase and relative sizes of the planets this month. Each planet is shown with south at the top, to show its orientation through a telescope 


MERCURY 
1 April 


MERCURY 
15 April 


MERCURY 
30 April 


VENUS 
15 April 


MARS 
15 April 


JUPITER 
15 April 
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The good news is that Mercury’s 
visibility then starts to improve as its 
distance from the Sun increases. On 
8 April, the now mag. —0.9 planet sits 
just over 6° to the right of a slender, 
2%-lit lunar crescent. 

By the time elongation occurs on the 
18th, mag. +0.3 Mercury sets over two 
hours after the Sun. At this time its 
separation from the Sun will be 20°. 
Visibility remains good for most of the 
month, although the planet does start 
to fade in brightness quite rapidly, 
reaching mag. +2.9 by the 30th. The 
planet shows a good range of phases 
this month, from 94%-lit on the 1st to 
just 7%-lit by the end of April. 


SATURN 
15 April 


URANUS 
15 April 


NEPTUNE 
15 April 


0” +10” 20” 30” AO” 


ARCSECONDS 


50” 60” 


JUPITER 

BEST TIME TO SEE: 1 April, 
23:40 BST (22:40 UT) 
ALTITUDE: 44° 

LOCATION: Leo 

DIRECTION: South 

Jupiter remains well placed, 
being challenged by the 
evening twilight when at its 
highest point in the sky, due 
south, towards the end of the 
month. This means that the 
best time to get a look at the 
planet is towards the start of 
April. It can be found amongst 
the back legs of Leo. 

Jupiter remains bright at 
mag. —2.4 all month, appearing 
to shrink slightly from 43.6 to 
40.2 arcseconds when viewed 
through a telescope. There is 
still lots of detail to see on the 
planet’s disc and of course, 
there are the wonderful 
Galilean moons in constant 
orbit around it. The brightest 
of Jupiter’s extensive family 
of 67 moons, the Galilean 
moons Io, Europa, Ganymede 
and Callisto can be glimpsed 
with binoculars as long as 
you have a steady hand. 


MARS 

BEST TIME TO SEE: 30 April, 
03:00 BST (02:00 UT) 
ALTITUDE: 15° 

LOCATION: Ophiuchus 
DIRECTION: South 

Mars continues to improve as 
it heads towards opposition 
next month. At the start of 
April, its disc is 11.9 arcseconds 
across but this increases to 
16.8 arcseconds by the 30th. 
It’s becoming bright too, 
shining at mag. —0.5 at the start 
of the month and brightening 
to mag. —1.5 by the end. 

The planet is moving 
eastwards through the stars at 
the start of April but reaches a 
point on 17 April when it’s 
apparent motion in right 
ascension reverses direction. 
The point of reverse is known 
as a ‘stationary point’ and occurs 
due to the relative movement 
of Earth and Mars in their 
respective orbits. See page 51. 


The increase in apparent 
diameter and brightness means 
that there is the potential to 
see a lot of detail on the planet 
at the moment. The only issue 
is that Mars is rather low in 
the sky, flitting back and forth 
across the border between 
Scorpius and Ophiuchus. 


SATURN 

BEST TIME TO SEE: 30 April, 
03:30 BST (02:30 UT) 
ALTITUDE: 16° 

LOCATION: Ophiuchus 
DIRECTION: South 

Like Mars, Saturn is currently 
rather low in the sky from the 
UK. On the plus side, the planet 
is now able to reach its highest 
point in the sky, due south, while 
the sky is dark. Throughout the 
month, its brightness increases 
slightly from mag. +0.4 to +0.2. 
If you can get a steady view 
through a telescope Saturn looks 
rather glorious because its rings 
are tilted wide open to us. 


VENUS 
BEST TIME TO SEE: 6 April, 
08:30 BST (07:30 UT) 
ALTITUDE: 18.5° 
LOCATION: Pisces 
DIRECTION: East-southeast 
Despite its mag. —3.9 brilliance 
all month long, Venus is quite 
tricky to spot this month 
because it rises only a short 
time before the Sun. Look for 
it above a flat eastern horizon. 
Be careful though, because the 
Sun can catch you out! Make 
sure any attempt you make only 
happens with the Sun’s disc 
well and truly below the horizon. 
At present Venus is on the 
far side of its orbit from Earth. 
This means that its disc is both 
small, at around 10 arcseconds, 
and almost fully illuminated. 
The best time to catch Venus 
is on 6 April when the Moon 
is set to occult the planet in 
daylight at around 08:30 BST. 
(07:30 UT) Turn to page 50 
for details of this event. 


NOT VISIBLE THIS MONTH 
URANUS, NEPTUNE 


Planetary observing forms 


JUPITER’S MOONS 


April 


Using a small scope you'll be able to spot Jupiter’s biggest moons. 
Their positions change dramatically during the month, as shown on 
the diagram. The line by each date on the left represents 00:00 UT. 


- DATE 
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THIS DEEP-SKY TOUR HAS BEEN AUTOMATED 


ASCOM-enabled Go-To mounts can now take you to this 
month’s targets at the touch of a button, with our Deep-Sky 
Deep = sk y tour Tour file for the EQTOUR app. Find it online. 
See the Hockey Stick and the Eye of Sauron 
on our galaxy quest around Canes Venatici 


13x11-areminute size means its surface brightness 
is low. A 10-inch scope barely shows the gentle 
brightening towards the galaxy’s core. Larger 
instruments reveal several brighter patches across 


lM Tick the box when you've seen each one 


NGC 4395, the face-on the haze of the main galaxy. These have their own 
spiral home to one of the NGC designations of (west to east) 4399, 4400 
smallest supermassive black and 4401. NGC 4395 is a Seyfert galaxy with an 
. holes we know of active nucleus containing one of the smallest 
supermassive black holes known, 300,000 times 
+ the mass of our Sun. 1 SEEN IT 
NGC 4214 
Hopping 3.5° northwest of NGC 4395 
brings us to NGC 4214, a relatively bright 
(mag. +9.7) dwarf barred irregular galaxy. Smaller 


than dim NGC 4395, a 6-inch scope shows it as 
a circular feature with a brighter centre without 
a noticeably defined nucleus. This is a starburst 
galaxy containing several bright star-forming 
regions including NGC 4214-I and NGC 4214-II 
towards the centre. A 10-inch scope shows the 
galaxy well and brings forth the more elongated 
appearance of the central region. Estimated to 
be 10 million lightyears away, NGC 4214 is 
thought to be physically a little larger than 

the Small Magellanic Cloud that orbits our own 


NGC 4656 Milky Way. C1 SEEN IT 
Qo NGC 4656 is a mag. +11.4 galaxy in 
Canes Venatici. To find it, first locate NGC 4244 


mag. +4.3 Gamma (y) Comae Berenices. Just 5° 5 You only have to slew 1.5° north of NGC 


north and slightly east of it are two close stars, one 4214 to locate our next object, mag. +10.2 
mag. +6.2 and the other mag. +5.4. NGC 4656 lies edge-on galaxy NGC 4244. Alternatively, you can 


2.5° east-southeast of this pair. A 6-inch scope shows find it by looking 4.6° southwest of mag. +4.2 Chara 
a thin, extended object orientated northeast-southwest. (Beta (f) Canum Venaticorum). This galaxy is part 
There’s an extremely faint and thin halo of stars of the M94 or Canes Venatici | Group, a relatively 
acting as a background, showing a brighter but close cluster of galaxies to our own Local Group. 
irregular core. The northeast end of the main bright A 6-inch scope shows NGC 4214 as a beautiful 
region hooks east with a feature separately catalogued needle of light 10x] arcminutes in size. Larger 

as NGC 4657. The joint appearance of NGC 4656 scopes increase the galaxy’s apparent size and 

and 4657 have earned them the informal name start to reveal that its centre is brighter and zonal. 

of the Hockey Stick Galaxy. L] SEEN IT A 12-inch scope shows three brighter portions 


within this narrow central star halo. LJ SEEN IT 


NGC 4631 
2 Look 0.5° northwest of NGC 4656 to find NGC NGC 4151 


4631, also known as the Whale Galaxy. This is a Our final galaxy is located 2.25° northwest 
much easier object than NGC 4656, appearing both SS) 


brighter and slightly larger. A 6-inch scope clearly 


of NGC 4244 and 1.6° southwest of the 
mag. +5.7 star 2 Canum Venaticorum. Classed as 


shows it as a mottled smudge of light 10x1.5 arcminutes an intermediate spiral Seyfert galaxy, it looks almost 
in size with a 12th-magnitude star just north of the star-like in a 6-inch scope, with the merest hint of a 
brightest region. Increased aperture brings out additional small misty halo. The active core is known to vary 
detail. A 10-inch scope reveals an extended galaxy between mag. +12.4 and +13.4. Images of NGC 

13 areminutes long with evident mottling; its wedge-like 4151 reveal an eye-like appearance and its familiar 
shape is reminiscent of a whale seen side-on. Look nickname is the ‘Eye of Sauron’. Speculation surrounds 
closely and a faint smudge of light belonging to mag. what is at its core, one possibility being a binary 
+13.5 NGC 4627, a dwarf elliptical galaxy, can be black hole. If so, the two bodies would be around 
seen just to the north of the brightest region. L] SEEN IT 40 million and 10 million solar masses with an orbital 


period of 15.8 years. 1 SEEN IT 


Our next object is face-on spiral galaxy 


NGC 4395, which sits 3.6° west-northwest YOUR BONUS CONTENT Print out this chart and take 
of NGC 4631. Although listed at mag. +10.2, its ureteral SEER 


3 NGC 4395 


CHART: PETE LAWRENCE, PHOTO: JOHANNES SCHEDLER/CCDGUIDE.COM 
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CHARTS AND PICTURES: PETE LAWRENCE 
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CANCER 


April brings with it the ‘lost’ Messier object, 
a onetime constellation and a serpent’s snout 


Stephen Tonkin Tick the box when you've seen each one 


i, THE LITTLE CRAB 


We begin with a wide asterism that was 
IU 4 briefly the constellation of Cancer Minor. 
Ta locate it, take a line southwards from mag. 
+1.2 Pollux (Beta (8) Geminorum) through mag. 
+3.6 Kappa (k) Geminorum a farther 6°. Here 
you will find the mag. +4.9 star 81 Geminorum, 
which sits at the centre of the asterism. The Little 
Crab spans nearly 7° from mag. +5.4 85 
Geminorum to mag. +5.3 68 Geminorum and 
looks like a fainter version of Sagitta. It was 
defined by 16th-century Flemish astronomer 
Petrus Plancius in 1812 or 1813; though many of 
his constellations survive to this day, Cancer 
Minor lasted less than a century. 1 SEEN IT 


2 |OTA CANCRI 


Mm The double star lota (1) Cancri is easy to 
4 find as it lies halfway between mag. +1.9 
Castor (Alpha (a) Geminorum) and the star that 
marks both the end of the Sickle asterism and Leo's 
head, mag. +3.0 Ras Elased Australis (Epsilon 
(e) Leonis). The components of lota Cancri are a 
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yellow giant and a white main sequence dwarf 
that shine at mag. +4.0 and +6.0 respectively, 
separated by 30 arcseconds. C1 SEEN IT 


& M44 AND THE MANGER 
103 Named by the ancient Greeks as Nephelion, 
504 the Little Cloud, M44 is an ideal object for 
binoculars. Known since 1840 as the Beehive 
Cluster, it is visible to the naked eye as a large 
(1.5° diameter) misty patch just north-northeast 
of mag. +3.9 Asellus Australis (Delta (8) Cancri). 
At 577 lightyears distant it is one of the nearest 
open clusters and has over 1,000 stars, more than 
any other nearby. M44 is framed by an asterism 
known as the Manger, marked by the stars Asellus 
Australis, Asellus Borealis (Gamma (y) Cancri), 
Eta (y) Cancri and Theta (6) Cancri. (1 SEEN IT 


4\ M67 


P, M67 is just under 2° west of mag. +4.3 
SL Acubens (Alpha (a) Cancri). This mag. 
+6.1 open cluster has the same apparent diameter 
as the Moon, and appears as a misty patch with 


five or so stars visible. It appears brighter in the 
middle due to mass segregation, a phenomenon 
in which interactions between heavy and light 
stars cause the light ones to move faster, so they 
end up a greater distance from the cluster centre. 
Our Sun was born in a cluster just like M67 at 
approximately the same time; as such, M67 is 
one of the most studied open clusters. L] SEEN IT 


§ THE HYDRA’S HEAD 


ydra is the longest constellation, but 

only part of it is visible from the UK's 
latitude. The Hydra’s Head asterism consists of 
six stars between mag. +3.1 and +4.5, but 
curiously only the faintest of the six, Sigma (o) 
Hydrae, retains a common name that relates to 
the Hydra in Greek mythology. It is known as 
Minchir al-Shuja, meaning ‘nostril of the Hydra’. 
Enjoy the colour variation from the intense white 
of mag. +3.4 Eta (1) Hydrae to the yellow-orange 
of mag. +3.1 Zeta (¢) Hydrae. 11 SEEN IT 


@ M48 


EP Our final target is the ‘Missing Messier’, mag. 
+5.8 open cluster M48. Charles Messier 

catalogued its position incorrectly and it was lost 
for over 150 years, until it was realised that Caroline 
Herschel had found an object matching Messier’s 
description. See it yourself by imagining a line 
through mag. +3.4 Epsilon (e) and Sigma (o) 
Hydrae, and extending it 11° towards the 
horizon. M48 appears as a condensed patch of 
stars about the same size as M67. With 15x7Os, 
you should see at least a dozen stars against a 


rich background of fainter ones. SEEN IT 
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Moonwatch 


Heraclitus 


HERACLITUS IS AN old, 
complex crater located in the 
southern lunar highlands. 
This is a region notoriously 
tricky to decode thanks to 
the multitude of overlapping 
craters on view. Consequently, 
in order to stand out a crater 
has to present some unique 
characteristics. Heraclitus 
certainly does that. 

Some lunar features stand 
out of their own accord. For 
example, the ray craters 
Tycho and Copernicus are 
so well defined that they are 
difficult to miss. The 
spectacular Vallis Alpes also 
have such a distinctive shape 
and appearance that it’s 
hard to confuse it with 
anything else. 

For its part, Heraclitus has 
two characteristics that draw 
attention. On a more general 
level, and this may seem a 
little flippant at first, it forms 
the head in a shape that 
resembles Mickey Mouse. 
The ears are formed by the 
smaller craters Licetus (75km) 
and Cuvier (75km). This 
analogy really works quite 
well, especially when the Sun 
angle over the craters is low. 
Silly though this may seem 
at first, it’s a really useful way 
to confirm you're looking at 
the right thing. 

The next defining feature 
is a central ridge that passes 
along an axis running 
northeast to southwest. In the 
southwest, this ridge touches 
the rim of Heraclitus D, a 
52km crater that completely 
overlaps the southern end of 
Heraclitus. Under low power, 
the northern half of Heraclitus 


D’s rim takes on the appearance 


of two linear extensions to the 


main ridge, and makes it appear 


as if Heraclitus has been split 
into thirds. 


The main crater is very 
heavily eroded and under close 
inspection, it’s evident that a 
lot of what appears to be its 
actual rim belongs to other 
craters. Starting in the north 
and working around, the 
northwest rim is part of 
overlapping Licetus. A straight 
edge to the west, measuring 
50km in length, appears to 
belong to Heraclitus itself, before 
giving way to Heraclitus D. 

A central mountain in 
Heraclitus D appears to 
reinforce the curvature of 
Heraclitus’s rim, further 
backed up by what appears to 
be a curving, elevated floor 
section to the south. Could this 
be part of Heraclitus’s rim that 
survived the impact that 
formed Heraclitus D perhaps? 

A short, 18km arc of Heraclitus 
rim then joins Heraclitus D to 
Cuvier, the western edge of 
which seems to form the 
eastern rim section of 


ae 


a 


roe 


@HERACLITUS D 
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STATISTICS 


TYPE: Crater 

SIZE: 91x70km 

AGE: 3.9-4.6 billion years old 
LOCATION: Latitude 49.3°S, 
longitude 6.4°E 

BEST TIME TO OBSERVE: 


Six days after new Moon i; 
or five days after full Moon WB 


(14 April and 28-29 April) 
MINIMUM EQUIPMENT: 


2-inch telescope 


“What appears to be 
its actual rim belongs 
to other craters” 


Heraclitus. A short jumble of 
craters then appears to form 
the 20km section between 
Cuvier and Licetus. This 
jumble continues into Licetus 
itself, and has obliterated part 
of this crater’s wall. So all in 
all, there doesn’t appear to be 
much of Heraclitus’s true rim 
remaining at all. 

Heraclitus’s shape is also 
interesting. This is an elongated 
oval crater, approximately 


THERACLITUS ao ia 


2 


3.6km deep, measuring 91km 
along its long axis and 70km 
wide. Its formation was 
probably due to an impactor 
coming in at an oblique angle. 
A similar impact would have 
created crater Schiller further 
over towards the western limb. 
Interestingly, Schiller 
(180x60km) also shows a 
central ridge along part of its 
length, which is aligned with 
the long axis of the crater. 


4 Amidst all of the overlapping craters, the visage of a famous cartoon mouse gazes back 
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Astrophotography 


The Moon hides Venus 


RECOMMENDED EQUIPMENT 


Driven telescope with a DSLR or high frame rate camera, infrared filter for use 
with mono high frame rate cameras without infrared blocking 


fh 


4 Venus will be masked by the Moon in daylight on 6 April, not long after they both rise 


LUNAR OCCULTATIONS OF the 
planets are sufficiently infrequent to 
make them noteworthy events. Despite 
not having much in the way of modern 
scientific value, there’s something quite 
special about seeing a planetary disc 
covered by the Moon. 

The lunar occultation on 6 April will 
occur when Venus is showing an almost 
full 96% phase. This is the case because 
Venus will be on the far side of its orbit 
from Earth. As a consequence, it will also 
appear rather small, measuring just 10 
arcseconds across. On the plus side, a full 
Venus, even a distant one, will still be 
bright, shining at mag. —3.8. This will 
make it an easy daytime target, once 
you've managed to locate it. 

At the time of occultation, both the 


Moon and Venus will be 17° from the Sun. 


Being this close to the Sun in the morning 
sky means the Moon will be showing a 
thin waning crescent, just 2% lit. Seen 
against a dark twilight background, such 
a crescent would be easy to spot, but 
swamped in the bright blue of a daylight 
sky, it’ll be just as easy to lose. 
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The best strategy to locate Venus is to 
get up early enough to see the planet rise. 
The slender Moon will sit just to the right 
of it as seen from the UK. Both rise around 
06:20 BST (05:20 UT), more-or-less with 
the Sun. A low, flat eastern horizon is 
essential to catch Venus. If you do miss it, 
then your best strategy is to fit a solar 
filter to the main scope, cap the finder 
and point at the centre of the Sun. 

For those with Go-To facilities, you can 
use the Sun as a one-object alignment 
reference assuming your mount is already 
polar aligned. It should then be able to 
take you to Venus without too much bother. 
Many software programs have safety 
features to prevent you pointing a Go-To 
telescope at the Sun like this. If this is the 
case, consult the program’s documentation 
to see how to get around it. 

Similarly, if your mount has setting 
circles, these too can be used to locate 
Venus. Add a solar filter to your imaging 
scope and cap the finder. Next, point at 


the centre of the Sun and set the circle 
dials to reflect its current RA and dec. 
(at 08:00 BST it will be 01h 01m 32s, 

6° 33° 23”). Various online sources can 
supply these details. Alternatively, use 
freeware planetarium program such as 
Cartes Du Ciel. Now look up the RA 
and dec. of Venus (at 08:00 BST it will 
be 00h 04m 15s, —1° 10’ 18”) and slew so 
that the setting circles indicate that 
location. Remember, Venus should be 
to the right of the Sun. If youre not 
sure how to use setting circles, consult 
your mount’s documentation. 

Once you think you're looking at the 
right part of the sky and have checked 
that the telescope is not pointing 
anywhere near close enough to the Sun 
to allow it to be in the field of view, 
remove the solar filter and uncap the 
finder. Again, making sure there’s no 
direct sunlight passing down the finder, 
take a look and see if you can spot 
Venus’s bright dot. 

If this is successful, you’re then ready 
for the interesting part — actually getting 
a photograph of the occultation. Using 
the step-by-step guide opposite, see if 
you can do just that. Don’t forget, if 
you are successful, please send any 
results in to our Hotshots gallery via 
hotshots@skyatnightmagazine.com 
— we'd love to see them. 


KEY TECHNIQUE 


FINDING VENUS DURING THE DAY 
Venus is bright enough to be seen in 
daylight but the lack of other objects nearby 
— with the exclusion of the Sun and the 
fuller phases of the Moon — can make 

it a tough find without a Go-To mount. 
For this occultation, look due east at 
sunrise and you should be able to see 
Venus poking above a flat horizon. Point 
a driven equatorially mounted telescope 
at it and, as long as your polar alignment 
is reasonably accurate, you should be 
able to follow it and the Moon right up 

to the point of occultation. 


DX] Send your image to: hotshots@skyatnightmagazine.com 
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STEP-BY-STEP GUIDE 


STEP 1 - , } 
Align your finder 2 : 

fo your main 
telescope using a 
distant horizon 
feature, or a bright 
star or planet before 
dawn. Also decide 
what you want to 
photograph. This 
could be either the 
entire lunar crescent 
with Venus as a 
small dot, or a 
closer shot with 
Venus as a disc. 

A DSLR works 

well for the entire 
crescent shot, while 
a high frame rate 
camera is best for 
the close-up. 


STEP 2 Accurate focus is essential. If you plan to vary focal lengths 
by using different power Barlow lenses, either pre-focus on a star before 
dawn, or later on the Sun after fitting a solar filter and capping the finder. 
Achieve focus with each Barlow lens, recording the drawtube position 
for each. Hunting for focus in the daylight sky can be troublesome. 


> Lucam Recorder Prot 


SKY y2-0M 


Image Sie: 
(e4oag0 
Frame Rate: 
ie > 


Exp (mah 632 
Gain 28 
Gewma = 1.00 Mean Peak 
Contrast 1.00 
Brightness: 0.00 


[Rec Link | Rate | Fie | Mise | 


Fite Format ..... Avi / 88% / grayscale 
Destination: Syetern tine 


= a a | oO Le] Frame Court 0 Rec Time: 0.0% Speed Olps 
STEP 3 It's a good idea to get Venus in the frame well before the STEP 4 Take a test capture. Check the histogram display if using a 
occultation start time of 08:37 BST (07:37 UT; centre of UK). If using a DSLR. You want to avoid any overexposed regions. For high frame 
mono high frame rate camera, a red or infrared pass filter can darken rate cameras, tweak the gamma slightly below the default mid-point. 
the blue sky and provide better contrast. Such filters can also help to Balance the gain and exposure by keeping the gain low while 
stabilise the seeing and make the slender lunar crescent easier to see. maintaining a low enough exposure fo keep the frame rate high. 


(aS) [B) [ea0%] —o——— ‘is 


Runs: 20 © Start with initiat delay 


Delay (sec) 105 > G Shutdown computer when finished 
(time) 
Filter y Limit 

©@ 18742 1s 200 Frames 

@ 18722 200 Frames 

©@ 19742 B 200 Frames 

@ 12742 200 Frames 

©@ 19742 200 Frames 


@ in722 1s 200 Frames 
@ in7a2 200 Frames 
@ in742 200 Frames 
©@ 19742 200 Frames 
@ 1n742 Is 200 Frames 


STEP 5 Make frequent, short, 50-200 frame captures to record the STEP 6 Process all of the sequence shots using a stacking program. 
position of Venus relative to the lunar limb. If your capture software has _Load all of the sequence results into a layer-based editor as separate 
the facility to do it, run a batch record sequence every few seconds layers. Align each upper layer to the Moon’s edge in the bottom layer. 
starting from when Venus is quite close to the Moon’s edge. Estimate Finally, apply a ‘Lighten’ blend to all upper layers to reveal the occultation. 
where Venus will reappear, and repeat a similar batch capture sequence. _ Flatten and tweak the final result using Levels and Curves to taste. 
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Wales Bae highest proportion of proBete 

dark skies inthe-world, Elizabeth Pearson fi 
e<countr 
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out what thistheans for th a 


~ Star trails over the central ) yy 
Brecon Beacons, one of three 
areas in Wales recognised 
for its dark skies by the IDA 
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ABOUT THE WRITER 
Dr Elizabeth Pearson is BBC 

Sky at Night Magazine's news 
editor. She gained her PhD 

in extragalactic astronomy 

at Cardiff University. 


he landscape of Wales offers dramatic 

vistas. Knowing the intense beauty of its 

grand mountains and valleys, the country 

has done much to ensure that its natural 
resources remain protected, including one so often 
ignored: its night skies. 

This year, the world will celebrate the night from 
4-10 April during Dark Skies Week. Few other 
nations in the world have done as much to protect 
their dark skies as Wales. Late last year, Snowdonia 
became the third area in the country to receive 
endorsement from the International Dark Sky 
Association (IDA), following Brecon Beacons and 
Elan Valley. Now nearly 18 per cent of Wales’s skies 
are certified dark, more than any other country in 
the world. Wales is truly a dark-sky nation. 

But this wasn’t always the case. A few years 
ago, the rangers at Snowdonia National Park 
noticed an insidious presence invading their 
park. Light pollution was beginning to encroach 
on their night skies. 

“People walking in the mountains at night like 
the feeling of being in the middle of nowhere. But 
there was an orange dome of light below them. It 
does impact your enjoyment of being outside at 
night,” says Gethin Davies, ecosystems and climate 
change officer at Snowdonia National Park. 

The sky glow was not only affecting people’s 
enjoyment of the park, it was changing the 
behaviour of native bats, owls and other nocturnal 
animals. As the sky glow began to encroach further 
into the park, they realised that something needed 
to be done. The team decided to seek protection for 
their neglected night and turned to the IDA. 


Reclaiming the night 

Since 2001 the IDA has been helping communities 
and natural spaces around the world to hold off 
light pollution and become Dark Sky Places, not by 
switching illuminations off, but using them more 
appropriately. For the last few years the association 
has helped ensure the night sky throughout Wales is 
kept in the dark. 

“By getting dark sky status as well as protecting 
wildlife and the environment, weve now created 
a base in mid-Wales for astronomers and their 
families to come on holiday,” says Les Fry from the 
Elan Valley Astronomical Society. 

Fry and the rest of the society helped the privately 
owned Elan Valley gain dark-sky status a few 
months before Snowdonia. The astronomers of the 
area realised that they had something special on 
the estate, and the status would not only help them 
protect their skies, but to share them. “Wales has 
this huge central area where there are no lights,” > 
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MICHAEL SINCLAIR 


CN 
S$ ie 


Be prepared 


To get the most out of your trip and stay safe, make 


sure you have everything you need bef, 
out of the door. et asia: 


P Do your research: Find the best spots before you go 
and check you have permission to be there. Remember, 
while you are free to walk in National Par! 
cannot camp there without permission. 


> Check the weather: Find where in the area is likely to 


have the clearest skies. If it looks like wind or rain, it may 
be too dangerous to head out. 


> Take the right kit: 


ks at night you 


Make sure you have a decent head 
torch, good quality boots and are wrapped up against 
the cold, as there will be nowhere nearby to warm up. 
You should also bring food, drink and a first aid kit. 


> Know your way: Take a ma 

Nay: p and clearly mark up your 
path before going out. If you're not confident of oe 
navigating in the dark, stick to the designated spots. 


> Tell others your plans: Phone reception is spotty at best 


in the remote regions of Wales's National Parks, so make 
sure someone knows where you are. 


> Carry only what you need: Astronomy gear can be 
heavy, and the paths will be uneven. If you think you 
might struggle, it's best to leave something at home or 
get someone to help you carry it, 


> says Fry. “Astronomy is something that can really a Anticlockwise from top: —_ a good spot is just as easy. “There are miles of roads 
flourish here.” Foel Tower on the Garreg- — throughout the National Parks where you can park 


ddu Reservoir, Elan 
Valley; the Milky Way 
and Trawsfynydd Lake, 
Snowdonia; and Maen 


The regions are already well set up for tourism, 
but most visitors arrive in the summer months to 
take advantage of daytime activities. As people 


up on the verge and have amazing panoramic views 
with dark skies,” says James. To make it even easier 
there are specifically suggested spots for you to set 


NIGEL A BALL PHOTOGRAPHY (WWW.NIGELABALL.COM), KEITH.O’BRIEN, MICHAEL SINCLAIR, WALES LIGHT POLLUTION OVERLAY: 


JURI STARE/EARTH OBSERVATION GROUP/NOAA NATIONAL GEOPHYSICAL DATA CENTER/VIIRS, WALES MAPS: ISTOCK 


learn what the Welsh nights have to offer, the Llia in the Brecon Beacons ‘UP your scope and get observing without having to 
nation is becoming a hub for astro tourism. trek far away from a convenient car park. 
In the Brecon Beacons, which has had dark-sky . 
status for over two years, the local tourism industry Easy starting spots 
has learned to embrace the night. “Bed and breakfasts Across Wales there are dozens of Dark Sky 
are buying up telescopes and binoculars so their Discovery Sites that are too bright to gain 
guests know what’s in the night sky,” says Huw accreditation from the IDA, but which are still 
James, who runs astronomy photography courses in excellent spots to get to know the night sky. From 
the Brecon Beacons. “Cottages and farms that offer these it should be dark enough to see Orion 
accommodation will now rent telescopes too.” and other constellations, helping you to begin 
With the equipment on hand, it’s easy to get up to find your way around the night sky. But in 
and go as soon as there’s a clear sky. Luckily, finding Pembrokeshire and Rhondda Cynon Taf near 
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Cardiff, there are several higher-class Discovery 
Sites where it is possible see the Milky Way. 

“Discovery Sites are places that have good quality 
night skies that you can get to easily on public 
footpaths, with facilities close by such as toilets 
or a car park. They’re not necessarily the places 
that are the darkest, but they are easily accessible,” 
says Hannah Buck from the Pembrokeshire Coast 
National Park Authority. 

These Discovery Sites are great for getting a start 
in stargazing and astrophotography. With so many 
foregrounds to choose from, no two images need 
look the same. But if you’re looking to do some 
deep-sky observing and imaging it is possible to 


Guides and maps 
to the Dark-Sky 


Places of Wales 


WHERE TO STARGAZE IN WALES 
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reach even darker skies than the observation spots 
in the IDA parks and reserves. To truly get away 
from light pollution it might be necessary to hike 
off into the heart of the reserves. The National 
Parks are always open and with a little effort 
you can find some brilliant places to image. But 
venturing out in the dark, especially in the winter 
months, can be dangerous so you need to be ready. 
As well as providing ample opportunity for 
astronomy, all of Wales’s National Parks offer events 
to take advantage of the dark skies. As well 
as stargazing sessions run by local astronomy 
societies, there are many ways to take advantage 
of the lack of light pollution. > 


Wales has huge regions with dark skies, but not all of them are easy to get to. Luckily, 
the Dark Sky Places and Discovery Sites provide good locations to get started 


TOTAL LIGHT EMITTED AND REFLECTED 


(Times background-level brightness; 1 = no artificial lights) 


] 1-1.8 Wi 2.3-4.3 11-21 i 67.7-134.3 
1) 1.8-2.3 i 4.3-11 i 21-67.7 [) >134.3 
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NATIONAL PARKS AND DARK SKY DISCOVERY SITES (DSDS) 


O DSDS - Milky Way class, hosts events For more details visit: http:// 


www.darkskydiscovery.org. 
uk/dark-sky-discovery-sites/ 
map.html 
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@ DSDS - Orion Class 
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> “In Pembrokeshire we're looking to develop 

a whole range of things,” says Buck. “From 
night-time bike rides, to bat discovery walks and 
glow-worm spotting, even fireside storytelling. 
When it’s the right time of year we can have 
some meteoric suppers!” 

Such events have already been popular with 
visitors, but have also helped to promote the 
importance of keeping the night dark among 
locals as well. As those that live in and around 
the reserves learn more about dark skies, they 
are becoming more committed to ensuring 
their protection. 

“We're working with individual businesses 
and landowners,” says Ruth Coulthard from 
the Brecon Beacons International Dark Sky 
Reserve. “People have been quite proactive and 
receptive. Instead of having to go to them, 
they’ve come to us asking how to change their 
lighting. It’s not about turning off lights per se, 
it’s about the right light, in the right place, at 
the right time.” 

For James, the coming years look promising. 

“In future we’re going to see light pollution in the 
Welsh National Parks going down, he says. “In 
other sites around the world, including some of the 
more famous observing sites, we could see it go up. 
You might see a touch of sky glow on the horizon of 
wide shots but we’re seeing it slowly fade away here. 
It’s definitely less than we had 10 years ago.” 

More of Wales is deciding to go dark. The Isle of 
Anglesey is beginning its bid to gain accreditation 
from the IDA, and along with the dozens of Dark 
Sky Discovery Sites throughout the nation, it is on 
its way to being a real destination for astronomers. 
The dark sky nation is only going to get darker. @ 


LAND OF THE DARK 


Where to go to get the best out of Wales, whatever your goal or level of expertise 


Meteor trail over Skokholm 
Island, Pembrokeshire 


USEFUL LINKS 


For more information check out: 

Snowdonia: www.eryri-npa.gov.uk/looking-after/dark-skies 

Brecon Beacons: www.breconbeacons.org/stargazing 

Elan Valley: http://elanvalley.org.uk 

Pembrokeshire: www.visitpembrokeshire.com/explore-pembrokeshire/ 
gazing-at-the-stars/ 

International Dark Skies Association: http://darksky.org 

Visit Wales: www.visitwales.com 

Dark Skies Wales: www.darkskies.wales 
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Best for experts Best for locals Best for families Best of Wales 
SNOWDONIA ELAN VALLEY ESTATE PEMBROKESHIRE BRECON BEACONS 
With over 2000 square km Elan Valley is located in Wales’s While astronomers are Two years after receiving dark- 


of protected terrain, it’s likely 
that somewhere in Snowdonia 
National Park will have 

clear skies to take advantage 
of the darkness. 

Clear nights*: 17 per cent 


dark heart. Around the 
recognised Dark-Sky Park is 
several hundred square km of 
equally dark skies for intrepid 
astronomers to explore. 

Clear nights*: 23 per cent 


stargazing, the rest of the family 
can still enjoy the National Park 
through nature and adventure 
activities in the region, both at 
night and during the day. 

Clear nights*: 23 per cent 


*Clear nights data: percentage of clear nights (0 to 2 octas) measured between 2010 and 2015; Met Office 
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sky status, the Brecon Beacons 
are now a hub for astro tourism. 
With rentable telescopes, classes 
and events, it’s easier than ever 
to get out under the stars here. 
Clear nights*: 21 per cent 


SISCOVER WHC 
YOU REALLY AIRE 


_ AT THE WORLD’S LARGEST FAMILY HISTORY SHOW! 
THE NEC BIRMINGHAM 7-9 APRIL 2016 


e Fantastic workshops & exhibitors to help your family search 
e Expert advice on how to get started 
e FREE access to billions of records 


e A fun day out for all the family and children go FREE 
PLUS NEW FEATURE AREAS FOR 2016 


2 TICKETS FOR ONLY £26 


BOOK NOW swo26 


www.whodoyouthinkyouarelive.com 
or call 0844 873 7330 


“CALLS COST 7P PER MINUTE PLUS NETWORK EXTRAS. £2.25 TRANSACTION FEE APPLIES. CHILDREN UNDER THE AGE OF 16 GO FREE. SAVING IS BASED ON THE DOOR PRICE WHICH IS £22 A TICKET 


#WDYTYA?LIVE Fi WHO DO YOU THINK YOU ARE? LIVE 


IMAGE COURTESY OF THEGENEALOGIST IMAGE ARCHIVE ae heGenealogist.co.uk ImageArchive 


ILLUSTRATION BY MARK GARLICK, 
LANCE HAYASHIDA/CALTECH 


~*~ 


Hypothetical Planet Nine is 
believed to be around 10 : 
_times as massive as Earth 


FROM PLANET KILLER TO 


DISCOVERER 


Mike Brown is famous as the man 
who ‘demoted! Pluto trom being 
the Solar System's ninth planet. 
Could he now have found 
evidence for its replacement? 
We spoke to him to tind out 


n the last three decades, astronomers have detected 

more than 2,000 planets orbiting distant stars, and 

it’s a sign of how common this process has become that 

few ever make headlines. Yet in late January even just 
the prediction of a new planet was front page news around the 
world. The difference? The planet in question — if it exists — is 
right on the edge of our own Solar System. 

Perhaps more important, though, was one of the names on 
the scientific paper in question: Mike Brown, a professor of 
planetary astronomy at Caltech. He’s the astronomer many 
still blame for the 2006 demotion of Pluto to dwarf planet 
status. Nor is he one to avoid such notoriety — his Twitter 
handle, after all, is @plutokiller. 

For some, there was a certain irony 
in the man responsible for removing 
the Solar System’s ninth planet now 
suggesting that there was a real ninth 
planet out there. 

It’s not that Brown is new 
to planet hunting. “I started 
looking at the Kuiper Belt 
20 years ago now,” he says, 

“and one of the things that 

I was really interested in was 
whether or not there were 
any planets out there. It 
seemed likely that there 
should be; there was no good 
reason why the planetary 
system should have stopped 
where it did.” > 


As well as being 

known as the man 

f' who demoted Pluto, 
Mike Brown is also 
a veteran planet 

\ hunter of 20 years 
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Planet Nine 


A The six most distant objects in the Solar System with orbits beyond Neptune all 
line up in a single direction — the presence of Planet Nine could explain why 


> Much of Brown’s earliest work was based on big 
surveys of the outer Solar System, which led to two 
discoveries. Firstly: that there were clearly lots of 
Pluto-sized objects out there, which controversially 
led to the reclassification of Pluto. Secondly, there 
was nothing obviously bigger that could be seen. 
Two years ago astronomers Chad Trujillo —a 

co-discoverer of the dwarf planet Eris — and Scott 
Sheppard, of the Carnegie Institution for Science, 


G Therewas a collection of Kui 
thatwe were éliterally lined 


4 Another group of 
objects (blue) may be 
orbiting perpendicular 

to the plane of the Solar 
System under Planet 
Nine’s influence; we know 
of five such candidates 


up in space together, aS. 


wy were being pulled in one direction 199 


pointed out that the distant minor planet Sedna and 
several other objects in the Kuiper Belt were acting 
oddly. “Chad and Scott proposed that maybe there’s 
a planet out there — because that’s kind of the go-to 
explanation for any time you don’t understand 
something in the outer Solar System, and has been 
since 1781.” Brown says. “We looked into it too and 
thought that their explanation couldn't be correct. 
But there were other things going on that they 
hadn’t seen — there was a collection of Kuiper Belt 
Objects that were literally lined up in space together, 
as if they were being pulled in one direction.” 


Probing the line 
Brown brought in his Caltech colleague Dr 
Konstantin Batygin, whose specialty is the 
creation of computer models. “He’s three doors 
down from me, so it was back and forth, back and 
forth,” Brown says. “We wore the carpeting out in 
the hallway between our two offices during this 
project.” The pair first tried to prove that it couldn’t 
be a planet. “We looked at every other possible 
thing that there could be, and we figured out that 
a planet actually works very well for doing exactly 
what these objects are doing. Plus it explains a 
bunch of other things going on that we hadn’t 
even set out to explain.” 

Early on, the pair had dismissed the idea that 
those particular Kuiper Belt Objects had aligned 
so perfectly simply by chance. “The probability is 
something like 0.007 per cent,” he says. Yet that’s 
still the thing that worries him the most. “I’m not 
worried about the physics. I’m not worried by the 
N-body simulations. ’m not worried about any of 
the rest of it. If you have to worry about something, 
I think you worry about the observations. Sure, 
we say that the probability is 0.007 per cent, but 
probabilities like that, on data that has been 
taken by many different people over 15 years, 
with different telescopes? The numbers are not as 
straightforward to figure out as I wish they were. 
I think it’s the right number, but it still keeps me 
up at night sometimes.” 

So when did the ‘Pluto Killer’ begin to believe 
that there was a real ninth planet out there? 

“For the first, I would say, 12 months — maybe 
even 18 months — it was a fun exercise. It was 
do the maths: yeah, the maths works. Do the 
simulations: yeah, the simulations work. So a planet 


iper Belt Objects: 
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was an entirely plausible explanation, though not 
necessarily a compelling explanation that made RACE FOR DIS C OVE RY 


you jump up and down.” 


That changed, however, after Brown realised Now astronomers know where to 
that their simulations predicted that some of the look, the hunt is on for Planet Nine 
Kuiper Belt Objects gravitationally influenced by 
this unseen world would have their orbits twisted Astronomers around the world are gearing up to turn the 


potential planet into a genuine discovery. To find it, 
telescopes will take two or more images along the 1 * iaieg 
planet's predicted orbit a few hours apart, then look >) ; 


by 90°, so that they’d basically move perpendicular 
to the plane of the Solar System. When he started 


looking into more astronomical data, he was for any bright specks of light moving relative to the 
surprised to discover there was now an entire background stars. But it won't be easy. A single orbit 

series of such objects that people had been slowly would take 10,000-20,000 years, meaning any 

finding but not saying much about. change would be tiny, and if it is in the farthest part 


of its orbit the planet could be as dim as mag. +25.0. 
To uncover it will take professional telescopes 
such as Subaru in Hawaii and the Victor Blanco 
Telescope in Chile, observing an area up to 


Checking against actual observations, Brown 
and Batygin found that these perpendicular objects 
were exactly where their planet-based computer 


model predicted they would be. “That was the 4,000 square degrees in size. Surveys like that 
moment where, for me, this was not a cute project completed by NASA's WISE satellite have 
anymore but: ‘holy cow, we just figured out that discounted the presence of a larger planet, 


but they will now help narrow the 
search by identifying some areas 
where the planet isn't. 


there’s actually a planet out there.’ And I went 
from thinking it was plausible to thinking it’s 


likely that this is really true.” . 
The Subaru Telescope is one of the 


instruments taking part in the search 


The hunt begins 
For Brown it’s clear what has to happen next. “We 
gotta go find it,” he insists. “On the observational 
side we are almost finished with the second 


Brown’s pretty confident the planet will be 
directly observed, sooner or later, as — even at its 
most distant — it will still be bright enough 
to be detected by the world’s largest 
telescopes. But how will he feel then? 
“When it’s actually discovered, I 
think that’s the moment where I'll 
feel something,” he says. “Right 
now, I am anxious; I believe it’s 
there, and I believe it will be found, 
but there’s a huge gap between 
believing it and having it actually 
happen. There’s still this kind of 
unreality about it; I do believe that at 
some point somebody is going to point 
a telescope up at the sky and there it 
will be, but it’s still not quite that moment 
yet. So I don’t know how that is going to feel 
until when it actually happens.”® 


paper, which will come out very soon; that 
puts together all of the constraints on 
where it could possibly be, and also all 
the data from old surveys that might 
have seen it in the past yet didn’t see 
it, so we'll have a pretty good set of 
constraints on where it could exist. 
Then we'll start getting telescopes 
pointing off in those directions. 
But at the same time we’re 
continuing the theoretical work at 
the computer simulations, which 
we hope will provide other ways of 
pinning it down; it'll help us make the 
observational quest go even faster too.” 
The challenge is that, right now, 
astronomers only know the plane of the orbit. 
“That gives us a path through the sky of where the 
planet should be, but it doesn’t tell us where in its 
orbit it is — it could be anywhere along a 360° swathe 
of that sky. Now we have ruled out a lot of that swathe, 


ABOUT THE WRITER 


Paul F Cockburn is a freelance 
journalist who has been writing 
about science and technology 

— past, present and future — since 
1996. He is based in Edinburgh. 


4 Konstantin Batygin 
worked with Brown on 


} simulations that made 
but we still have a lot that we have to look at.” Planet Nine a plausibility 
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Watch an interview with Mike Brown and find out 
more about the hypothetical Planet Nine in this 
month's episode of The Sky at Night. 
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DARK SKY 
Destinations 


Here's a great selection of places to stay 
where you can relax in comfort and enjoy the 
experience of dark sky observations 
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Guality Self Catering Cottages 
throughout Northumbria & the Borders 
www.northumbria-byways.com 
enquiries@northumbria-byways.com 
016977 46777 | 016977 46888 


DALARWEN, LLYN BRIANNE 


Idyllic, off-grid holiday home remotely situated amid 
beautiful mid-Wales scenery, with magnificent views of 
the heavens 


~ Sleeps 9. 
Tel: 01544 318414 
www.dalarwen.co.uk 


Hartsop, Patterdale, close to 
Ullswater and Brotherswater: 
two spacious, comfortable 
traditional Lakeland s/c 
cottages on working hill farm. 
Open fires, creature comforts. 
Stunning off-the-beaten track 
location, wonderful scenery, 
wildlife and walks, no light 
pollution at night. 


B 01229 860206 
www.hartsophallcottages.com 


LANGNESS UGHTEOUSE 
COTTAGES, ISLE OF MAN 


Our beautiful, gold award 
lighthouse cottages are famous 
as a dark-sky site. As an SSSI 
site, marine and wildlife are 


your only neighbours. Discover 
an island of history, glens, 
mountain and coastal walks. 
4x Gold and Dark Sky awards. 


@B 07624 247999 « langnessiom@gmail.com 
www.isle-of-man-holiday.com 


ROSEMOOR COUNTRY 
COTTAGES, PEMBROKESHIRE 


Rosemoor is in the south west 
of Pembrokeshire, just 2 miles 
from St. Bride’s Bay. Spacious, 
comfortable and well 
appointed accommodation 
with stunning views and the 
Rosemoor Nature Reserve on 
your doorstep. 


rosemoor@walwynscastle.com 
www.rosemoor.com 


Visit Wales accredited 
self-catering agency 
located in Snowdonia, 
with over 150 
cottages, chalets and 
apartments for you 

to come and enjoy 
Snowdonia’s Dark Sky. 


@ 01766 51 38 29 « office@sts-holidays.co.uk 
www-:sts-holidays.co.uk 


Relax and unwind in this 
stunning barn conversion with 
superb rural views. Great 
spot for dark sky observation 
on Cornwall/ Devon border. 
View from the garden or opt 
for a 360° panorama from one 
of our top fields. Sleeps up to 


5 6 in three bedrooms, flexible 
i f 0, ’ 
Quote ‘Dark’ for 10% discount double or single. PLIS 8PQ. 


@ Tel 01566 86730 
www.gospenheale.co.uk 


8 17th Century Rural Mill 


For property details, pictures, -~ 
availability and -booki 


Edding ton Lodge 


House with Dark Skies 


Heneford Mill is a beautiful 17th 
century mill house and 27 acre farm in 
the Wriggle Valley of rural West Dorset. 

It offers panoramic views of dark skies in 
an area of outstanding natural beauty. The 
Milky Way blazes overhead in the summer, 
with superb views to the southern horizon 
of the Sagittarius deep sky, while Orion and 
the Puppis Milky Way beckon in the winter. 

The house is a deeply relaxing setting 
for individuals, couples, families, and 
friends, and is also a wonderful base for 
discovering Dorset and neighbouring parts 
of Somerset and Wiltshire. It can be booked 
well in advance or with three days notice 
when clear skies are forecast. 
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Ennerdale, a valley unique for being returned to its natural 
state, is also home to one of only two dark sky discovery 
sites in the Lake District. By day or night, explore this 
special place from the comfort of The Shepherd’s Arms 
where we offer a warm welcome and a fine choice of 
homemade food, Cumbrian ales and selected wines. Check 
our website for special offers through the winter months. 


@& 01946 861249 
www.shepherdsarms.com 
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Dark Skies Jewellery | 

Inspired by the wonderful dark skies of 

Northumberland and using stunning 

images of planets, gal and nebulas, 


ee 


the artist has created a range of | 


jewellery that includes earrin, Se “a 

cufflinks, bangles, pendants and 4 

keyrings. Each piece comes with a 

high quality photographic card with 

information on the reverse. This 

m unique collection of jewellery has been 

greeted with delight by the star gazing community. 

To see the entire range and buy online please go to: 
-www.darkskiesjewellery.co.uk or visit 3 The Stone Barn, 
_Kirkharle Courtyard, Northumberland. NE19 2PE. Tel: 01830 540346 


Two self-catering cottages 
(Four Star, Gold Award) in 
Northwood Green, Westbury 
on Severn. The Barn sleeps 
two ina double bedroom, the 
Stable sleeps two in a twin- 
bedroom. Each has an upstairs 
bathroom with a large shower 
and lounge/dining and fully 
fitted kitchens downstairs. 


@ 01452 760 109 
www.gordonhousecottages.co.uk 


CAT HOLE COTTAGES 


A superb selection of charming 
holiday cottages in Swaledale 
in the Yorkshire Dales, from 
cosy cottages for a romantic 
break for two, to spacious 
homes for families or friends. 
Luxurious modern amenities 
and decor, either in rural 
isolation, or just steps away 
from a welcoming pub. 


B 01748 886366 ¢ judith@catholecottages. 
com * www.catholecottages.com 


LONGLANDS FARM 


Unplug, reconnect and 
revive at Longlands, in one 
of five luxury safari lodges 
overlooking the spectacular 
north Devon coast. Get close 
to nature. Immerse yourself 
in a simpler way of living. 
Reconnect as a family. Bring 
the dog. Walk on the beach. 
Gaze at star-filled skies. 


@ 01271 882004 
www.longlandsdevon.co.uk 


AUCHTERALYTH VIP SELF 
CATERING 


The best place to go stargazing in Scotland. Four 5-star 
cottages, near the Angus Glens, 20 minutes north of the Mills 
Observatory in Dundee. 


Dogs welcome to watch the amazing night sky with their 
well behaved mum and dad! We love dogs here and do not 
charge for them. 


@ 01575 530474 
www.auchteralythsteadings.com 


Stargazing on the stunning Pembrokeshire Coast 


8 Dark Sky Discovery Sites - 56 Glorious Beaches 
186 Miles of Coastal Path - 500 Hand-Picked Cottages 
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coastal ~z 
cottages 


TO BOOK, CALL US OR VISIT US ONLINE 
01437 765 765 - coastalcottages.uk 


FAIR ISLE BIRD OBSERVATORY 
AND GUEST HOUSE 


Experience the beauty of northern skies 
on Britain’s most remote inhabited island. 
Book an early spring or late autumn visit 
for a chance to see the northern lights, or 
look for noctilucent clouds and see the 
Perseids at their best in August. En-suite 
full board accommodation from £70 ppn 
Open April - October. 


@ 01595 760258 « fibo@btconnect.com 
www.fairislebirdobs.co.uk 


ELAN VALLEY ESTATE 


72 square miles of stunning hills, woodlands and lakes 
within the rugged Cambrian Mountains in Mid Wales. It is 
an unspoilt area made even more compelling by the 6 dams 
and reservoirs which together create a wonderful, living 
landscape. The Estate is equally spectacular at night, with 
very low levels of light pollution and excellent self-catering 
accommodation. 


www.elanvalley.org.uk 
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TREWINCE HOLIDAY 
LODGES 


In the heart of the Roseland 
Peninsula, a timber lodge in 
an oasis of dark sky, within 

26 acres of park and woodland. 
“Just how you imagined 
Cornwall to be”. 


& 01872 580289 
www.trewince.com 


ST BRIDES BAY COTTAGES 


Pembrokeshire skies — simply 
breathtaking! Come and stay 
in one of our self-catering 
cottages and see them for 
yourself. We are a small family 
business, offering friendly 
personal service and luxury 
cottages in great locations. Dog 
friendly, wifi, log burners, hot 
tubs, free brochure. 


@ 01437 720027 
www.stbridesbaycottages.com 
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House 0° Hill Hotel 
a 

Bargrennan, Newton Stewart 
Dumfries and Galloway 
DG8 ORN 
Tel: 01671840 245 
Email: 
enguiries@houseohill.co.uk 
Web: wwwihouseohill.co.ulk 


Set in the UK's first Dark Sky 
Park, the House o Hill Hotel 
offers first rate 

accommodation, real ales 


fabulous food. Guided tours of 
the Galloway Dark Sky Park 


and astrophotography tutorials 


can be arranged by request. 


ESA's Trace Gas Orbiter will 
investigate the Red Planet: 
using a technique new to 
Mars: solar occultation 


ABOUT THE WRITER | 


Govert Schilling is an 
astronomy writer and 
author of Europe: 
to the Stars: ESO’s First 
50 Years of Exploring . 
the Southern Sky _ 


Europ 
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’ . ILbeing well, on 14 Marcha - 

~ Russian Proton-rocket will: 

have launched the first half 

of the European ExoMars 
mission from the Baikonur Cosmodrome 
in Kazakhstan. Seven months later, the 

" Trace Gas Orbiter will start circling the 

_Red Planet, while the Schiaparelli lander 

touches down in the Meridiani Planum. 
This two-pronged approach is all part 
of an ambitious plan to search for signs 
of past or present Martian life. As ESA’s 
director general Jan Woerner said earlier 
this year, “It’s a thrill.” 


In October 2016, the Schiaparelli 
lander will touch down in the 
Meridiani Planum, just south of 
the equator — not too far from 
NASA's Opportunity rover. The 
landing will take place during the 
Martian dust storm season, so 
during descent and for a few days 
after touchdown scientists will 

be able to study the properties 

of a dust-laden atmosphere. 


| 


In March, Europe 
launches the first 
part of its multiyear 
ExoMars mission. 
Govert Schilling 
shares his views 

on what to expect 


Don’t expect Mars ‘microbes to be 
discovered.this year, though. Schiaparelli 
—named after the 19th-century Italian 
astronomer Giovanni Schiaparelli, who 
made the first detailed observations of 
the Martian surface — is officially known 
as the ExoMars Entry, Descent and 
Landing Demonstrator Module (EDM). 
As the name implies, it’s a technology - 
demonstrator. “Only once before did 
we try to land something on Mars,” says 
Rolf de Groot, head of ESA’s Robotic 
Exploration Coordination Office, : 
referring to the unfortunate UK/ESA> 
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Once on the ground, Schiapal 1 
be brief, but the Trace Gas Orbiter will re 
as the comms satellite for the ExoMars rove: 


> Beagle 2 mission from 2003, “and that 
didn’t go very well...” 

Three days before arriving at Mars, 
Schiaparelli will separate from the main 
spacecraft for the final stage of its journey 
that will see it dive into the planet’s 
atmosphere at 21,000km/h. The 600kg, 
2.4m-diameter lander will slow itself down 
using aerobraking and a 12m parachute. 

A camera will image the landing site 


NY 


during the descent and a Doppler 

radar altimeter will tell Schiaparelli 

when to fire its liquid-fuel retro rockets. 

A crushable structure, comparable to a 
car’s crumple zone, will absorb the impact 
of the final landing. 


Limited by battery life 


Assuming Schiaparelli touches down 
successfully, its mission will be over in just 


two or three days, after which its battery 
will be exhausted. “Adding solar panels or 
a radioisotope thermoelectric generator 
would have made everything much 

more complex, massive and expensive,” 
says de Groot. As it is, Schiaparelli’s 
instrument package can only monitor 

the temperature, wind, transparency 

and electrification of the Red Planet’s 
atmosphere for a few Martian sols (days). 
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The Elysiut 
the locations where meth 
has been detected 


MARTIAN AIR 


The Trace Gas Orbiter will analyse the thin Martian atmosphere 
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Mars has a very thin atmosphere. The 
surface pressure is a mere 0.6 per cent of 
Earth's atmospheric pressure at sea level. Its 
main constituents are carbon dioxide 
(95.97 per cent), argon (1.93 per cent) and 
nitgrogen (1.89 per cent). Oxygen makes 
up just 0.15 per cent of the Martian air. 
The ExoMars 2016 Trace Gas Orbiter 
will make detailed measurements of the 
atmospheric composition, focusing on 
minor constituents like carbon monoxide, 
water vapour, acetylene, ozone, nitrogen 
dioxide, sulphur dioxide and methane. 
Very small amounts of methane (at the 
parts-per-billion-level) were first reported in 
2003 by astronomers using ground-based 
telescopes. Subsequent observations, both 
from Earth and Mars, suggest that methane 
is released locally and maybe seasonally. 
It's unclear what produces the methane. 
It could be a rare chemical process 
involving water and heat, or it could be 
subsurface microorganisms. Hopefully, the 
Trace Gas Orbiter will settle the issue. 
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The three-tonne ExoMars Trace Gas 
Orbiter (TGO), however, has a much longer 
lifespan. It will spend seven months dipping 
into the upper Martian atmosphere to 
aerobrake from its original elliptical path 
into a four-sol, circular orbit. When the 
TGO’s science operations start in late 
2017, two of its instruments will study the 
atmospheric composition of Mars at an 
unprecedented level of accuracy. 

“For the first time, we'll be using the 
solar-occultation technique at Mars 
to measure the abundance of trace 
gases,” says ExoMars project scientist 
Hakan Svedhem. At sunset and sunrise, 
minor atmospheric constituents leave 
spectroscopic fingerprints in the sunlight 
that passes through the Martian air at 
various altitudes. Scientists are especially 
interested in the origin of intermittent 
‘bursts’ of methane, which could be 
produced by microorganisms. 

A high-resolution camera on TGO will 
image methane-producing locations in 
detail. These could be areas of volcanic 
or hydrothermal activity or potentially 
habitable environments, characterised 
by clay minerals and signs of subsurface 
water. “Whatever the outcome,” says 
Svedhem, “we expect to shed more light 
on the mystery of the Martian methane.” 


The best places to land 
Another TGO instrument is set to detect 
the neutrons produced when cosmic 
rays hit the hydrogen atoms in Martian 
soil. “Our neutron detector has 10 times 
the spatial resolution of previous US 
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INSIGHT DELAYED 


ESA’s launch could have been the second mission 


to leave for Mars this month 


NASA had also eyed the March 2016 
launch window for spaceflights to Mars, 
for its stationary InSight lander. InSight 
stands for Interior Exploration Using 
Seismic Investigations, Geodesy and Heat 
Transport. The 350kg lander, which has a 
similar design to the Phoenix Mars Lander 
that arrived on Mars in 2008, will touch 
down in the Elysium Planitia. Using a 
sensitive seismometer and a heat flow 
probe, InSight will study the planet's interior 
structure, shedding light on the origin 

and the geological evolution of the 
terrestrial planets. 


upset he planned schedule 
for NASA's InSight lander 


instruments,” says Svedhem. “Within a 
year, we'll be much better able to pinpoint 
the locations of subsurface water on 
Mars.” This will help them choose the 
best landing site for the ExoMars rover 

— the main element of the second part of 


Phase two of the Exomars mission, 
due to launch in 2018, involves a 
rover that will analyse soil samples 


InSight was set to launch on 4 March 
from Vandenberg Air Force Base in 
California. But on 22 December 2015 
NASA announced that the launch had to 
be delayed until 2018 (the next Mars 
launch window), due to persistent vacuum 
leaks in the French seismometer. 

If the French instrument has to be 
completely redesigned, it may be hard to 
meet the 2018 launch date. Spaceflights 
to Mars can only be carried out every 
26 months or so, because Earth and Mars 
have to be in a specific mutual position 
in their respective orbits around the Sun. 


the ExoMars mission, which is due to be 
launched in May 2018. 

The rover will be brought to Mars by 
a Russian landing craft in 2019, using 
similar technologies to those tested by 
Schiaparelli. The 300kg rover is designed 
to drill for soil samples 2m below the 
Martian surface and analyse their 
chemical make-up. It may finally settle the 
question of whether or not there is — or 
ever has been — microbial life on Mars. 

Getting the ExoMars programme to 
where it is today has been a rollercoaster 
ride, according to de Groot. Originally 
planned as a single mission to launch in 
2011, ExoMars suffered cost overruns 
before NASA came to the rescue in 2009. 
“But in 2012, NASA dropped out of the 
project,” says de Groot. “Luckily, by then 
we were already working with Russia.” 

Recent financial problems may force 
ESA to delay the ExoMars 2018 mission 
until 2020. But even then, director- 
general Woerner remains confident about 
its scientific potential: “If we can’t get 
the 2018 mission up on time, it’s not as 
dramatic as it sounds,” he told reporters in 
January. If you’re about to answer one of 
the biggest scientific questions of all time, 
patience is a virtue.@ 
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Brush up on your 3 80 
astronomy prowess with 8A 


our team of experts. 87" 
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The Guide 


Making the best of light polluted skies 


With Kev Lochun 


Don't despair of your garden — there are many ways fo fight glow and glare 


Scope pointing to the area of sky 
least affected by rising heat and 


STREETLIGHTS 


Heat rising 


Sy 


Astronomer shielded from 
streetlights by trees and fence 


FENCE Ps 


GRASS 


shielded from streetlights 


, Heat rising 


— & Heat rising 


4-10 APRIL IS 


DARK SKIES WEEK 


If you are tempted by a 
dark skies trip, Wales may 
be the destination you 
are looking for. Find out 
more on page 62. 


4 Your scope should ideally be situated on grass, shielded from external lights and pointing between or away from heat sources such as rooftops 


ritain is blossoming with 
accredited dark skies. Only late 
last year, the 2,170km? heft of 
Snowdonia National Park 
became the third swathe of Wales to gain 
endorsement from the International Dark 
Skies Association, meaning that nearly 18 
per cent of the country now boasts night 
skies recognised for their lack of light 
pollution. It is the most recent member of 
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a slowly growing club, joining Exmoor in 
Devon, Galloway Forest Park in Dumfries 
and Galloway, and the Isle of Sark in the 
English Channel to name a few. 

These designations are great news in 
terms of protecting the skies for future 
generations, and indeed for a spot of practical 
astronomy if you are lucky enough to live 
within travelling distance of any of them. 
But for many of us, stargazing is the preserve 


of the back garden. And if you happen to 
live in or near an urban location, that 
means dealing with light pollution. 

This vexation comes in two flavours: sky 
glow, the rusty orange haze cast by the 
massed lights over a wide area, and local 
glare from line-of-sight sources — nearby 
streetlights, security lights, car headlights, 
even the light emanating from your 
neighbours’ windows. Sky glow washes out 


: Garden patios 
~. store heat in the 
day and radiate 

it at night 


bs 


lesley (Clee 
FENNUEN Gillet bs Illegal 


Though light pollution is the thing that most 
of us decry at every opportunity, rising 
heat is also a bane to observational 
astronomy, and one that will ruin the views 
from an otherwise wonderfully dark site. 
Garden patios and rooftops — a tempting 
location for getting above local glare 

- absorb heat during the day and radiate 
it away during the night. The resulting 
turbulent air causes the same problems as 
poor seeing. Set up on grass or bare earth 
instead. Also be wary of aiming your 
scope over nearby buildings: they too will 
be radiating heat into the night-time air, 
leading to distorted views at the eyepiece. 


the night and blots out the stars, while local 
sources are more prone to ruining your 
night vision. Thankfully, there are a few 
things you can try to mitigate their effects. 


Focus on what you can fix 
For local sources of light pollution, your 
biggest consideration is where you position 
your scope in your garden. You need to 
find a spot that puts a barrier between 
yourself and the irksome source of glare. 
That barrier could be anything — a fence, a 
tree, the side of a building — so long as it 
isn’t so big it also masks the part of the sky 
you want to look at. 

If no suitable cover already exists, 
consider making some. A simple ‘shield’ 
consisting of a frame of wood or plastic 
piping with blackout cloth stretched across 
it can work wonders, though make sure 
you brace the legs. The last thing you want 
is for it to catch the wind and clatter into 
your setup mid session. If DIY is not your 
thing, ditch the frame and simply hang 
the blackout cloth from a washing line, 


a garden trellis or similar, though 
again you will need to weigh it down 
to forestall lift-off. 

Getting to know your neighbours better 
can also go a long way, if the lights that are 
causing you consternation come from 
their home. Many astronomers report 
reciprocal arrangements that work well 
in this regard — in return for feeding the 
cat while they are on holiday, they may 
acquiesce to, say, drawing their curtains 
when you are in the garden observing. 
You can only ask. 

Your next consideration should be 
optimising the equipment you have, and 
this can help you deal with both glare and 
generic glow. Your goals are to maximise 
the contrast of what you see and minimise 
the ingress of stray light. Opt for eyepieces 
that have eye guards to block extraneous 
light, and make sure their lenses are free 
from eyelash grease as this can degrade the 
view. As an alternative to eye guards, 
throw another piece of blackout cloth over 
your head, just as a Victorian photographer 
would. It may look a little odd (another 
great reason to tell your neighbours what 
you are up to) but it can help you establish 
and preserve your night vision. 

Adding a light pollution filter to your 
setup, and depending on your target, 
colour or narrowband filters, can increase 
clarity and enhance detail. At the opposite 
end, a dew shield can also help stymie 


Consider joining a society and 
observing further afield with a 
group of like-minded astronomers 
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4 Light pollution filters can increase clarity 
under skies with a heavy orange cast 


light trepass; if you don’t own one, you 
can make one cheaply from a rolled up 
camping mat. If the glow above you is so 
bad that you have trouble navigating to 
your intended targets in the first place, 
purchasing a Go-To mount may be the 
least stressful way to reach them. 

In many places there is a noticeable 
drop off in sky glow after midnight as 
more and more people and businesses 
turn off their interior lights, meaning 
the wee hours often offer better views. 
You may also find that your local 
authority turns off streetlights at a set 
time. If sky glow is a particular problem, 
make sure you wait until your chosen 
target is well clear of the horizon before 
you attempt to view it. 


Kev Lochun is BBC Sky at Night 
Magazine's production editor 


WHAT IF MY GARDEN IS HOPELESS? 


If you truly cannot find a way to cut out the 
glare, see past the glow or simply don’t have 
the space to create a dark corner, try looking 
for an alternative, darker location nearby. 
It's imperative to do some research before 
heading out in this case: once you have found 
a potential location, make sure that you have 


a right to be there and above all that it is safe 
at night, especially if you will be observing 
alone. Another option is to join your local 
astronomical society. Many host observing 
evenings for members, and it is likely that some 
of your fellow stargazers will be able to suggest 
some good observing spots in your area. 
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ALL PICTURES: STEPHEN TONKIN 


How to 


ou 


Collimate binoculars 


With Stephen Tonkin Six easy steps to turn two images into one perfectly aligned view 


4 A tripod, some Bahtinov masks and a screwdriver will help you collimate your binoculars 


he advent of inexpensive 
astronomical binoculars has 
opened this side of our 
hobby to tens of 
thousands of people who 
would otherwise have 


night sky is very demanding of optical 
systems, so a slight misalignment that 
you may not notice in daylight can 
become especially apparent 
under the stars. If your 
binoculars are badly 
out of collimation 
they'll give a 
double image 
which is, at best, 
very annoying. 
However, if 
collimation is 


been priced out of it. 
But with it have 
come some 
compromises, 
one of which is 
that low-cost 
binoculars can 


easily lose only slightly 
collimation. outside acceptable 
As far as tolerances, your 


binoculars are brain will attempt 

to compensate for it, 

putting strain on the 
muscles that move your 
eyes, which can lead to 


headaches or nausea. 


concerned, collimation 
means that the images from 
the two optical tubes 

must merge within very 
tight tolerances. The 


4 Anaglyph glasses can prevent 
your eyes and brain from trying to 
merge uncollimated images 
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TOOLS AND 
MATERIALS 


> Print out the Bahtinov masks on 
transparency film suitable for your 
printer. This removes the need to cut 
out the individual slots. Leave three 
tabs evenly spaced around each mask 
to tie down on to your binoculars. 


> Use elastic bands or sticky tape 

to secure the Bahtinov masks to your 
binoculars. 

> An “bracket or hinge clamp is 
essential to hold your binoculars still 
while you collimate them. 

> Select a small flat-head screwdriver 
to fit the collimation screws. 

> Anaglyph glasses are a useful 
alternative to Bahtinov masks and can 
be used in daylight. 

> A head-torch is essential for hands- 
free illumination of the task. 


If your binoculars arrive out of 
collimation or if they’re still under 
guarantee, you should return them to the 
vendor to be remedied, because the 
measures described here will immediately 
invalidate any warranty. If the guarantee 
has expired, you may wish to have them 
collimated by a professional repairer, but 
for many inexpensive binoculars this will 
cost more than the price of replacing 
them. In this case, you have nothing to 
lose by attempting the job yourself. 

It takes specialist equipment and a lot 
of skill to perform a full collimation, so 
what we'll do here is what’s known as a 
‘conditional alignment’, where we align 
the optical tubes with each other in order 
to get a single image, but we won’t attempt 
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to align them with the hinge as well. Asa 
result, they'll only be in good alignment 
for the interpupillary distance at which 
you align them; this is the ‘condition’ in 
conditional alignment. 


Aligning the prisms 

The typical cause of Porro-prism 
binoculars losing collimation is being 
dropped or receiving a knock that shifts 
one of the prisms. In the most common 
form of inexpensive binoculars, each 
prism is held in place with a spring clip 
that tensions it against a screw that tilts 
the prism. This arrangement means the 
prisms are vulnerable to being dislodged 
by impacts, but it also means that you can 
usually correct the problem by adjusting 
the tilting screws. 

First of all, thoroughly examine your 
binoculars to make sure that any 
miscollimation isn’t due to external 
physical damage, such as an objective tube 
being bent out of alignment. Fixing this 
kind of defect is beyond the scope of this 
article. Then you should test the 
binoculars under a night sky. To do this, 
you have to overcome the ability of your 
eyes and brain to merge images that aren’t 
actually merged. There are three ways to 
fool your brain into thinking that the 
separate images are of different objects, 
and each one offers an increasing level of 
complexity and precision. 

The first and most simple method is to 
defocus one side of your binoculars. The 
focused image from the other side should 
be central in the defocussed image. 

The second method is to use different 
coloured filters, such as 3D anaglyph 
glasses (although coloured cellophane 
sweet wrappers will do in an emergency) 
so that the image from each side is a 
contrasting colour. You can also use these 
during daylight to merge the images of, for 
example, a distant TV antenna. 

The third and most precise method is 
to use Bahtinov masks, orientated at right 
angles to each other. The simplest way to 
obtain these is to use a generator, such as 
astrojargon.net/maskgenerator.aspx. 
(Note: if you don’t know the focal length 
of your objective lens, assume it’s four 
times the aperture). 

If you follow the step-by-step guide and 
get the collimation as precise as you can, 
you'll give your binoculars a new lease of 
life and be able to enjoy many hours of 
strain-free observing. @ 


Stephen Tonkin is a binocular observer 
and the author of Binocular Astronomy 


STEP-BY-STEP GUIDE 


suet Ih 


The first step is to determine whether your 
binoculars are really out of collimation. 
Observe a bright star and defocus the 
right-hand eyepiece. Any displacement of the 
focused star from the centre of the defocused 
one is the error you need to correct. 


yale. 


Even if you don’t normally mount your 
binoculars, you should do so now. Polaris, 
if you can see it, is a good target for 
collimation as it doesn’t move appreciably. 
If you choose a terrestrial object, pick one 
that’s at least a kilometre distant. 


Sele 


Make sure that you have set your binoculars 
to your interpupillary distance (IPD) then, 
using what you’ve learned about the action 
of each collimation screw, merge the images 
into one, again using no more than one 
eighth of a turn of the screw each time. 


Sele 2 


It's a good idea to locate the collimation 
screws in good lighting, so you can remove 
any adhesive that’s covering them. Then 
choose the correct size of flat-head 
screwdriver fo turn the screw and break 
any locking adhesive. 


The collimation screw tilts the prism against 
the tension of the spring clip. Look through 
both eyepieces, and rotate each screw by no 
more than one eighth of a turn ata time to 
see what effect it has on the image, then 
return the screw to its original position. 


NOT COLLIMATED =| COLLIMATED 


Sullele 6 


When you think you have the images 
merged, check the IPD again and use the 
Bahtinov masks or anaglyph glasses to make 
sure that they’re as closely merged as you 
can get them. Lastly, use them normally and 
enjoy the new and improved view! 
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With Martin Lewis 


Image 


PROCESS NG 


Derotate images using VVinJupos 


Sharpen up your planetary images with software to stop worlds spinning 


4 With traditional monochrome RGB imaging you have about three minutes fo take videos for all three colours, which just gives time for 
one red image (left); the WinJupos Image Derotate facility increases that time period. The combined image on the right was made from 
four red videos captured over a 15-minute period and gives a much smoother and more detailed result 


lanetary imagers are able to get 
fantastic results using high frame 
rate planetary cameras to shoot 
videos through the telescope 
that you can process later on with software. 
Programs such as AutoStakkert or 
RegiStax do this by discarding the frames 
most affected by atmospheric movement, 
then aligning and stacking the least 
distorted ones to make an average ‘master 
frame’ in which any blurring caused by 
our atmosphere is hugely reduced. This 
frame can be sharpened to bring out detail 
that would be invisible at the eyepiece. 
Mostly the final images are in full colour 
and these can come either from a 
monochrome camera shooting separate 
videos through red, green or blue filters 
or from using a one-shot colour video 
camera, where the colour filters sit right 
in front of the chip’s pixels. 
One of the limitations in planetary 
imaging has always been the maximum 
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length of the video you can shoot. Too long 
and planetary rotation becomes noticeable 
during the shot, and this movement causes 
the stacked master frame to appear 
smeared. For this reason all videos used to 
make any composite image need to be 
filmed in a short time so that features can 
be accurately registered in the composite. 

The acceptable imaging time depends 
on the rotational period of the planet, the 
angular size and the resolution but as a 
rough guide: 


Mars: Five minutes max per video, 
15 minutes total for all videos you 
intend to combine 

Jupiter: One minute per video, 
three minutes total 

Saturn: Three minutes per video, 
10 minutes total. 


This might seem to be quite a limitation, 
but in recent years the freeware program 


WinJupos has been enhanced to enable 
you to correct for planetary rotation, 
effectively allowing you to extend your 
imaging time by a factor of three or four. 
This has the potential to greatly improve 
the quality of your images. 

Although WinJupos does have a 
sophisticated derotate feature that can 
correct each frame in a video and thus 
allow longer videos to be shot without 
smearing, it’s a complicated and slow 
process. So this article will concentrate 
on the much simpler and more popular 
Image Derotate feature. 

The WinJupos Image Derotate feature 
doesn’t lift the restriction on the length of 
each video but does allow you to correct 
for differences in the start time of several 
videos of normal length. These can be 
several sequential videos taken through 
a one-shot colour camera or several 
recorded at intervals through the same 
colour filter for mono RGB imaging. 
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SFEP 1 


Before starting the derotation procedure you will first need to process 
all your videos as normal to generate fully sharpened output images. 
The videos must be similar — either full colour videos or a set of 
mono videos shot through a colour filter. First, open WinJupos and 
select the planet’s name under Program > Celestial Body. Under 
Recording > Image Measurement, open your first image and the 
time and date that it was captured. 


STEP 2 


Go to the Adj tab, click on Draw outline frame then hit the F11 key to 
auto-fit the measurement frame to the image. Use the backspace key if 
the frame is 180° out. Tweak the frame’s fit using the Page Up/Down keys 
for size, P and N keys for rotation and cursor arrows for position. To 
exaggerate the planet's edge click on LD compensation and use a value of 
1. When you have a good fit, go back to the Imag tab to save the image 
measurement file (IMS). Create IMS files for each of the images. 
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When you have created separate IMS measurement files for the set you 
want to combine, you are ready merge then to make a single combined 
and corrected image. Go to the heading Tools and then click on 
Derotation of Images. Click Edit and use the + button to add in all your 
IMS files. The time of the combined image will be an average of all the 
separate images but you can click on one and then set it as the time 
reference to adjust all of your captures to the time of that image. 


Correcting to a common time allows 
you to either add the output master frames 
from each video together, improving the 
signal to noise ratio, or reject a greater 
proportion of bad frames and save the best 
ones into the final image with a resulting 


improvement in detail. WinJupos also 
has a related RGB derotate feature used 
in mono RGB imaging alone, which 
allows you to combine red, green and 
blue images from videos taken through 
different filters at different times and 
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@, De-rotation of images so) els] 
Image measurements to be used 
Edit 
@ Image 2015-04-23-1926_8-ASIL74MC-RGBS-6-8-9 
Imageme Weighting LD value 
aso, H/OO®O@/|@O 1.00 1.00 
Sue 1.00 1.00 
2015-04. 1.00 1.00 
ae 1.00 1.00 
Image to b¢ 
Destin. dire| 
File name 
Observer 
Image info 
Quadratic i 
size 
Image type] p> 
S Reset ] 
(i sover2) | 
Load (F3) | 
E:\Martin\My Documents\webcam stuff\293 23-4-2015 Ju 100% Colour (y 1.00) 


STEP 4 


When all your IMS files are loaded, click on the ‘..’ button to chose a 
location for your combined final image. If you wish you can also set the 
image with south at the top once it is stacked, using the Image 
Orientation button at the bottom of the screen. Finally, click on Compile 
Image and the image files linked to the IMS files chosen will all be 
derotated to the one reference time, aligned and stacked together to 
produce a final combined image which will be saved to the set location. 


compensate for the rotation that occurs in 
between them. We’ll look at this feature in 
the part two next month. @ 

Martin Lewis is a planetary imager 

and telescope builder 
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fisher soace pen 


The goes anywhere, writes everywhere pen 
Guaranteed for life! 
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Good Luck to Major Tim Peake, 
on his first voyage into space 


UK and European distributors: 
GBA Pen Company Ltd. 
Tel: 01245 225758 
info@gbapen.co.uk 
www.fisherspacepen.co.uk 
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STEVE'S TOP TIP 


What's the best way to power my kit during 


i N = observing excursions? 
7) i N Modern astronomical equipment relies on power 
With Steve Richards so it pays to have a reliable source for those 


dark-sky excursions. af 
For convenience, a 17Ah (don't even consider 


Our resident equipment specialist cures your the Zh version) Celestron or Sky-Watcher Power 


| | i it’ ilt-in 
Tank is hard to beat as it’s compact, has a bui 
ae : net ene ol oss male = light source, two 12V power sockets, two USB 


sockets, ample capacity and is easy to carry. 


[have a budget of £800; how can I upgrade However forthe same money, you ae eo, 

e i Battery, charger and exte 
my Meade LX10 on a fork mount to image o Jaer/USB ee Bee elines the 
deep-sky objects while also being able to Sati poe Mrs coined 
° it too Tar trom y' : 
image the planets? 


SIMON BRIERLEY 


| want to upgrade my Celestron AstroMaster 


The Meade LX10 comprises a smaller objects, such as galaxies and : : 
Schmidt-Cassegrain telescope planetary nebulae and is excellent for 130EQ to a more intermediate-level set uP 
mounted on an altazimuth fork imaging Solar System objects. For What can | get for £500? 
mount, which is excellent for your budget, a good solution would MATTHEW ROBINSON 
observing but the mount is not be to de-fork your telescope and 
suitable for imaging deep-sky mount it on a new equatorial mount. The Celestron 
objects. With its long focal For deep-sky imaging, long AstroMaster 130EQ is 
j length, however, the exposures and autoguiding are an excellent beginners’ 
“EE telescope canbe used _ required so for stability and accurate telescope with a 130mm- 
—/ for imagi tracki ially with a long focal- ture Newtonian reflect 
ging racking, especially with a long foca aperture Newtonian reflector 
length telescope, a heavy-duty mount anda modest equatorial mount, 
will be required. The Sky-Watcher ideal for observing a wide range 
HEQ5 Pro falls neatly within your of celestial objects. However, its 
budget, leaving some change to put focal length of 650mm is a little 
towards a 0.63x focal reducer, which _ short for getting really close in 
you ll find invaluable. to Solar System objects. 
If you were considering selling For £500, I would avoid 
your LX10 and buying a smaller thinking about tracking mounts 
refractor and a new mount, which and consider a Dobsonian 
se uae cia unieee be 7 anes telescope like the A The Sky-Watcher 
: p wou y-Watcher Skyliner Skyliner 250PX 
be less suitable for imaging planets 250PX. This instrument has combines stability with 
as the refractor’s focal length will a huge aperture of 254mm a huge light grasp 
be too short. and a focal length of 


For imaging, the mount is without —1,200mm, making it a versatile telescope with 
doubt the most important component enormous light grasp (almost double the focal 
so it makes sense to resolve that issue length of the AstroMaster) and the capability of 


first. Enjoy capturing images of Solar taking greater magnification than your current 
System objects and some of the telescope. The stability of a Dobsonian mount will 
brightest deep-sky objects while you also make it far easier for you to observe at high 
save up for a suitable refractor and magnifications without vibrations. 
autoguiding system for capturing You could use the balance of your budget to 
larger and dimmer nebulae. buy 5mm and 8mm BST Explorer eyepieces. 7 
4 The Sky-Watcher HEQS Pro's heavy: v7 tt trrtrtirnrtenrsnrnnnsunnemnnunnanneniniennnen A 
duty mount creates the stability Steve Richards is a keen astro imager E 
required for deep-sky imaging and an astronomy equipment expert ef 
£ 


Email your queries to scopedoctor@skyatnightmagazine.com 
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“> __ EXPLORER-PDS 


£y (- 4 ( 150mm/200mm/250mm 
f | 7 3 | | oy DUAL-SPEED PARABOLIC NEWTONIAN REFLECTORS 


The new Sky-Watcher EXPLORER-PDS Advanced range of Parabolic Newtonian Reflectors incorporate the same 
superb mirror-sets* as the Explorer-P Black Diamond Series, but with two significant advantages. A Dual-Speed 
10:1 ratio focuser is now included for excellent focusing precision. Also the tube length has been slightly shortened 
to optimise their performance for prime-focus photography. Even better performance for astro-photography and 
visual use can be achieved when used in combination with Sky-Watcher’s Newtonian coma corrector (Prod.Code 20233) 
*Note: the Explorer-200PDS has a larger 58mm secondary mirror, for enhanced field illumination, compared to the Explorer-200P which has a 52mm secondary. 


Explorer-200PDS 
(EQ5 PRO) 


200mm (8”) f/5 DUAL-SPEED 

PARABOLIC NEWTONIAN GO-TO REFLECTOR 

* Magnification (with eyepiece supplied) x36 * Highest Practical Power (Potential) x400 

¢ Diameter of Primary Mirror 200mm = Telescope Focal Length 1000mm (f/5) 

¢ Eyepiece Supplied 28mm LET (2”/50.8mm) * 9x50 Finderscope * Parabolic Primary Mirror 
¢ 2” (50.8mm) Dual-Speed Crayford Focuser * 0.5mm Ultra-Thin Secondary Mirror Supports 
* EQ5 PRO Go-To Equatorial Mount with 1.75” Stainless Steel Tripod 

* 42,900+ Object SynScan Computer Database * 77% more Light-Gathering than 150mm 


150mm (6”) {/5 DUAL-SPEED 
PARABOLIC NEWTONIAN GO-TO REFLECTOR 
¢ Magnification (with eyepiece supplied) x30 

* Highest Practical Power (Potential) x300 

¢ Diameter of Primary Mirror 150mm ¢ Parabolic Primary Mirror 
¢ Telescope Focal Length 750mm (f/5) 

« Eyepiece Supplied 25mm (1.25"/31.7mm) * 6x30 Finderscope 
¢ 2” (50.8mm) Dual-Speed Crayford Focuser 


& 


OTA only: SRP £329 


Prod.Code 10220 , 
EQ5 PRO: SRP £629 0 + 0.5mm Ultra-Thin Secondary Mirror Supports NJ mage 
Prod.Code 20981 ¢ EQ3 PRO Go-To Equatorial Mount with Aluminium Tripod (EQ3 ) 
OTA + Std EQ5: * 42,900+ Object SynScan Computer Database tA Product code 
SRP £608 * 33% more Light-Gathering than 130mm €! 10218/20230 


OTA only: SRP £239 
Prod.Code 10218 
EQ3 PRO: SRP £449 


Prod.Code 20230 YY 
OTA + Std EQ3-2: SRP £438 


Prod.Code 10218/20448 


250mm (10”) f/4.8 DUAL-SPEED PARABOLIC 


ADVANCED FEATURES Sky-Watcher Explorer PDS models 
all feature 0.5mm Ultra-Thin Secondary 
Mirror Supports to reduce diffraction 
spikes and light loss, and high quality 
Paraboloidal primary mirrors to eliminate 
spherical aberration, producing sharp, 
contrasty images, which are full of detail. 


> 


SORRECTOR (2") for Newtonian Reflectors 


Optimised for Sky Watcher fast- ratio f/4-f/5 Newtonian Reflectors/ 
Dobsonians, with 2” focuser. Delivers stunning wide-field views 
with pinpoint stars to the edge of the field. Magnification remains ’ f 
unaltered. Supplied complete with : Sane f/ 
necessary adaptors for visual use. ade f ii 
For imaging use with a DSLR 
camera, a Suitable M48x0.75 OTA only: SRP £449 
Prod.Code 10221 


adaptor is required to match EQ6 PRO: SRP £1149 


your camera. (Sky-Watcher : 

manufactured Canon and Nikon PRO COTE 0G 
M48x0.75 adaptors are available at Wh Il 
£11.99 each Prod.Codes 20237 & 20238) 


Prod.Code 
20233 


Our Products are Available from Dealers throughout the UK 


OPTICAL VISION LTD 

UNIT 3, WOOLPIT BUSINESS PARK 
WOOLPIT, BURY ST. EDMUNDS 
SUFFOLK IP30 9UP 


OPTICAL VISION LIMITED 


www.opticalvision.co.uk 


www.barrandstroud.com 


NEWTONIAN GO-TO REFLECTOR 


¢ Magnification (with eyepiece supplied) x43, 
Highest Practical Power (Potential) x500 

¢ Parabolic Primary Mirror 

Diameter of Primary Mirror 250mm 

+ Telescope Focal Length 1200mm (f/4.8) 

« Eyepiece Supplied 28mm LET (2”/50.8mm) 
¢ 9x50 Finderscope 


Explorer-250PDS + 2” (50.8mm) Dual-Speed Crayford Focuser 
(EQ6 PRO) + 0.5mm Ultra-Thin Secondary Mirror Supports 
<. ae « EQ6 PRO Go-To Equatorial Mount with 2” Stainless 
P ¥19098.U Steel Tripod 
* 42,900+ Object SynScan Computer Database 
Product code ¢ 56% more Light-Gathering than 200mm 


10221/20854 
b page Full Colour Catalogue 


COMPREHENSIVE COLOUR CATALOGUE with 
Full Details of our EXTENSIVE PRODUCT RANGE 


Ortier Your FREE Copy Today 


AX 39 244255 
iL: info@opticalvision.co.ul 


Please contact us, or Check our Website for your Nearest Stockist 


Importers and Distributors of Sky-Watcher 
Astronomical Telescopes, Helios, Acuter, Barr 
and Stroud Binoculars & Spotting Scopes and 
‘Zenith’ Microscopes. 
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Altair Astros 3-inch triplet 
may be the travel scope 
you've been looking for 
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This month’s reviews 5 r 
Sy \ A, 2 iy 
Gear 
9 Altair Astro 94 Bresser 9 Sky Safari Pro 5 ] @) We rate four ] @) Including 
Starwave Travel Messier iOS app of the latest this QHYCCD 
70mm EDT-R refractor NT-1508 reflector astronomy titles electric polarscope 


Find out more about how we review equipment at www.skyatnightmagazine.com/scoring-categories 
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FIRST light 


Altair Astro Starwave Travel 


70mm EDT-R refractor 


Travelling with a telescope that offers greatquality imaging just got easier 
WORDS: TIM JARDINE 


See an interactive 360° model of this scope at 
www.skyatnightmagazine.com/Travel70mm 


SKY SAYS... 
or many amateur Shear case match the Starwave 70mm. We 
VITAL STATS astronomers, the chance to borrowed one to use with our 


enjoy really good dark skies of use made CCD camera for some images and 


¢ Price £499 (reducer only comes around when this scope a would recommend budgeting for 
: aia nee Ee i you go on holiday or attend star plea sure fo the reducer if you're considering 
& Schott lens parties. This presents a problem, as it observe and the telescope for use with a camera. 
¢ Aperture 70mm can be difficult or even impossible to image with 7 
(3 inches) take heavy telescopes and kit along, One ring to bind them 
e Focal Length especially if you’re flying to your destination. One thing you'll notice straight away is the single 
420mm (f/6) With this in mind, Altair Astro has introduced tube ring for mounting, similar to those used on 
e Focuser Dual-speed a new, lightweight, travel scope: the Starwave photographic lenses. This caused some concern at 
rack and pinion Travel 70mm EDT-R apo refractor. first, especially with expensive camera equipment 


e Extras Soft carry case 


oh i There’s a plethora of small portable relying on this single point of support, but we 
*Weig i ie g refractors available, but precious few of them attached a dovetail bar and the single ring easily 
e Supplier Altair Astro ‘ : : nee 2 ; 
iwuwialiaiasWecar can provide both great views at the eyepiece held everything in place. This form of mounting 
«Tel 012 63 731 505 and good astrophotos. It all comes down to makes the telescope easy to use on a standard 
the design and materials used for the main tripod or a portable mount. 
lens. Here we have a 70mm apochromatic triplet. Under clear skies, the first thing we tested was 
These lenses give the best results when used the colour correction of the lens, which is the 
with one-shot colour cameras, such as DSLRs, prime reason for choosing this type of telescope. > 


and the most pleasing natural colour views 
when used with an eyepiece because they don’t 


exhibit the fringing around bright objects, FPLS53 TRIPLET OBJECTIVE 


stars and planets. Triplets are also great 


The objective lens used in the Starwave 70mm is made 
for astrophotography and there’s with Schott and Ohara FPL53 glass elements. Highly 
a 0.8x reducer available regarded for its superior results, FPL53 glass allows 
separately to optical designs that virtually eliminate the problem of 
chromatic aberration (CA), which can spoil an image 
by preventing all wavelengths or colours of light coming 
to focus together. Bloated stars with coloured haloes are 
the usual result. An optical design producing sharp, 
CA-free images across the whole field is the 
ultimate goal for telescopes and presents a 
real challenge, especially as the lens and 
the cell that holds it has to perform well 
in a wide range of temperatures. 
Ohara glass is comparatively 
expensive and triplet-design 
telescopes often cost considerably 
more than other refractors of the 
same aperture, but the rewards of 
the improved images and views can 
be well worth the extra pennies. 
Used with a camera, the 
Starwave Travel 70mm offers good 
colour correction and, with an 
eyepiece, sharp, natural-looking stars, 
and CA-free lunar and planetary views. 
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LOCKABLE DEW SHIELD 


A welcome touch for astrophotographers is the addition 
of three Allen grub screws on the extendable dew shield. 
As well as keeping out stray light and helping to reduce 
dew problems, it’s reassuring to know that the shield 
won't slip down during use. Thumbscrews would have 
been easier to use when out and about. 


SINGLE SHOE MOUNTING 


Departing from the standard of twin tube rings, this single 
mounting shoe and ring lets you attach the telescope to a 
camera tripod or travel mount. For mounts, you'll need to 

attach this to a short dovetail bar (sold separately). 
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CAMERA/EYEPIECE ROTATOR 


This handy feature on the focuser makes it easy to 

rotate the eyepiece to an accurate and comfortable 
position, or to help to you achieve nicely composed 
pictures by finding the most sympathetic 
way to frame of your target. 


DUAL-SPEED RACK AND PINION FOCUSER 


A precise focuser is vital for the best views, especially when using an unforgiving 
camera. The fine-tune wheel makes it easier to get accurate focus and the locking 
nut holds it steady without altering the focus or pushing the camera out of alignment. 
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e IG \ 1H OMPACT TUBE 
F| RST light Weighing just under 1.8kg and being only 33cm in length with the dew 


shield retracted, this scope is perfect for trips and is supplied with a soft 
travel case. Easy and quick to set up, it’s ideal for astronomy on the go. 


STARWAVE™ 
ED TRIPLET 


uA > With the reducer in place, of the lens, but views in the centre of the field are 
we photographed stars in the very good. Photos of a bright Moon showed no 
centre and at all four corners of the discernible colour fringing. 

image, checking for shifts in focus in red, green As an imaging instrument, the scope plus reducer 

and blue wavelengths. We saw only minor proved very capable and the wide field of view 

differences, indicating good colour correction offered makes it ideal for photographing extended 

across the image. Without the reducer, the edges deep-sky objects, such as the Pleiades cluster in 

5 of the image are affected slightly by the curve Taurus or Rosette Nebula in Monoceros. 


The dual-speed rack and pinion focuser could be 
smoother, especially on colder nights when freezing 
temperatures seemed to affect the action. But once 
focused and locked in place, it was able to hold our 
equipment firmly. The built-in rotator made it easy 
to frame the picture. 

When clear skies gave way to cloud, we replaced 
the camera with our diagonal and eyepiece. Zipping 
around the night sky is easy with a small refractor, 
and we enjoyed good, well contrasted views with a 
10mm eyepiece and Barlow lens, enabling us to view 
faint objects including the Crab Nebula in Cancer, 
galaxy pair M81 and M82 in Ursa Major, and the 
extended nebulosity around the Orion Nebula. 
Large star clusters like the Beehive in Cancer really 
came to life. It was a pleasure to observe Jupiter and 
its moons with surrounding stars, all without 
annoying colour aberrations spoiling the view. The 
Moon too was sharp and halo free. 

Sheer ease of use made this scope a pleasure to 
observe and image with. It’s easy to see how it could 
become a must-have companion for holidays and 
star parties, or just to observe or photograph special 
events without the hassle of transporting and 
setting up heavier equipment.@ 
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> The Orion Nebula imaged 
with a one-shot colour CCD 
and reducer, composed 
from 10 one-minute and 
10 five-minute exposures 


V The Pleiades imaged with 
a one-shot colour CCD and 
reducer, composed from 
10 five-minute exposures 
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Bresser Messier 


NT-150S reflector 


An inexpensive starter reflector that only requires a simple mount 


See an interactive 360° model of this scope at 
www.skyatnightmagazine.com/MessierNT-150S 


WORDS: PAUL MONEY 


VITAL STATS 


SKY SAYS... 
Capella was quite 
sharp across an 


adjustment screws. For our tests 
we mounted the telescope on an 
NEQ6 mount, though you needn't 


WWW. THESECRETSTUDIO.NET X 6 


e Price £183 

e Aperture 150mm 
(6 inches) 

e Focal length 750mm 
(f/5) 

e Optics Parabolic mirror 

e Focuser 2-inch fit 
single-speed 
Hex-Focuser with 
1.25-inch adaptor 

e Mounting Tube rings 
with carry handle 
and Vixen-style 
dovetail bar 

e Extras 6x30 finder, 
26mm 1.25-inch fit 
eyepiece, extension 
tube, piggyback 
camera holder (1/4- 
20 thread), planisphere, 
Stellarium software 

e Weight 5.5kg 

e Supplier Telescope 
House 

e www.telescopehouse. 
com 


e Tel 01342 837098 


ae 
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resser has been updating 
and improving its range of 
Messier telescopes, many 
of which are now supplied 


with the 2.5-inch Hexafoc focuser, 
which can be single speed or, with a 
separately sold adaptor, dual speed. 
Here we take a look at the Messier 
NT-1508S reflector with the standard 
single-speed focuser. 

The Messier NT-150S is almost entirely in 
white, with white tube rings that incorporate a 
white carry handle at the top and a white Vixen- 
style mounting bar underneath. Bundled with the 
scope is a 6x30 finderscope, a focuser extension 
tube, a piggyback camera attachment, a 2- to 
1.25-inch adaptor for the focuser and a 26mm 
Super Plossl eyepiece. Also supplied is the freeware 
planetarium program Stellarium on a CD, a small 
planisphere and a basic set-up guide. 

Reflectors are prone to having their optics 
misaligned in transit and when this scope arrived it 
did need to be recollimated. This was achieved 
comparatively easily as the rear of the telescope has 
good-sized collimation knobs and easy to access 
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estimated 80 per 


cent of the field, 
quite acceptable 
for this telescope 


user such a heavyweight mount for 
an instrument of this size. You could 
just as easily use an EQ3 or EQ5-style 
mount, or even an undriven altaz 
mount, for simple viewing. 
With the focuser extension in place 

we used the 26mm eyepiece to achieve focus and 
them aimed at the bright star Capella in Auriga to 
check the field of view for quality. Capella was quite 
sharp across an estimated 80 per cent of the field 
— quite acceptable for this telescope. Fast reflectors 
such as this f/5 system do tend to show some coma, 
which is where the stars towards the edges of the 
view begin to look like comets, but it didn’t detract 
from the views. 


Pushing the optics 

The supplied 26mm eyepiece allowed us to view 

the whole of the Sword of Orion from the star 
cluster NGC 1981 down to Iota Orionis. The latter 
is a double star and by using a 2x Barlow lens in 
conjunction with the 26mm eyepiece we were able 
to easily split it. We do like to push the optics so we 
moved over to the triple star Beta Monocerotis; 
with our own 9mm eyepiece and the 2x Barlow lens 
we could see all three pale blue stars in a lovely tight 
arc. Deep-sky targets were also quite rewarding, with 
a good deal of nebulosity when we viewed the > 


LIGHTWEIGHT AND VERSATILE 


The Messier NT-150S and its accessories weigh in at just 5.5kg, so it is 
quite lightweight and easy for most people to handle. Indeed, you don’t 
need to mount it on a heavyweight equatorial mount to enjoy the views 
offered by the optics, as for simple viewing it works perfectly well on an 
undriven altaz mount such as a SKYTEE-2 or Altair Sabre. This makes it worthy of 
consideration as a get up and go scope to take to a remote site if you want to take 
advantage of darker skies. The tube rings were easy to loosen so you can adjust the tube 
if you need to bring the focuser and finder to a more comfortable viewing position, ideal if 
you opt for an altaz mount. Add a suitable equatorial mount such as Bresser’s EXOS-2 and you 
have a portable system that can be used for either observing or astrophotography, with the option 
of piggybacking a camera on the carry handle. 
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FINDER 


The supplied 6x30 finder is plastic and 

attaches to the main tube with a plastic bracket, 

itself held to the holder on the tube by two plastic 
bolts. Adjustment of the finder to the main optical 
axis is also by three plastic bolts. Although keeping 
costs down, we felt the finder could have been better. 


TUBE RINGS 


The tube rings gave good grip to the tube and the 
tightening knobs were easy to handle even with gloves 
in the cold. They attach to a Vixen-style mounting bar 
and on the top have a useful carry handle, onto 

with a central spot to aid which a camera can screwed for piggybacking. 


collimation. It gave good 
) J 


OPTICS 


The 6-inch parabolic primary 
mirror appeared defect free 


views of both planetary and 
deep-sky objects and can 
handle high magnification 
as well depending on 

sky conditions. 
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REAR CELL 


Bresser has thought about how telescopes are stored when not 

attached to a mount. The rear mirror cell support is inset well 
into the tube, allowing you to stand it on its rear end without 

affecting the collimation knobs. The chunky collimation knobs 
allowed us to quickly make adjustments as needed. 


skyatnightmagazine.com 2016 


WWW /£THESECRETSTUDIO.NET, PAUL MONEY X 3 


96 FIRST LIGHT APRIL 


The Hexafoc focuser is a 
single-speed rack and 
pinion design, with the 
option to upgrade to a 
dual speed system. The 
barrel diameter is a wide 
65mm, which prevents 
vignetting with some 
larger wide-field 
eyepieces. An extension 
allows eyepieces to come 
to focus and can be 
removed for prime focus 
for astrophotography. 


> Orion Nebula through the supplied 26mm 
eyepiece. The Trapezium Cluster at its heart 
sparkled and invited us to change to our 9mm 
eyepiece to give a crisper view of the four main 
stars. In moments of steady atmospheric seeing 
conditions there was a hint of the two fainter stars 
in the cluster, which was rewarding to the eye. 

At this magnification the background nebulosity 
was also mottled with subtle detail. 

We then aimed the scope towards M45, the 
Pleiades cluster in Taurus, and with the 26mm 
eyepiece it was stunning sight, the faint Merope 
nebulosity visible with averted vision while the 
stars blazed away crisp and bright. Our next targets 
were the galaxy pair M81 and M82 in Ursa Major, 
which both fitted in the view of the 26mm while 
M82 showed some structure along its central 
portion when we used the 9mm eyepiece. The 
gibbous Moon was best seen with our 9mm 
eyepiece and it almost filled the view with crisp 
detail along the terminator. Turning towards 
Jupiter, which lay above the Moon that night, 
using the 9mm we could make out four bands, 
polar haze and three of the Galilean moons. 

For astrophotography, and to achieve prime 
focus, you have to remove the extension tube from 
the focuser. The 2- to 1.25-inch adaptor is equipped 
with a T2 thread although you will need the 
appropriate adaptor for your DSLR. We attached 
our Canon 50D DSLR and aimed at the Double 
Cluster in Perseus, and a little later at globular 
cluster M3, and were pleased with the results we 
obtained with quite modest exposures. 

Overall this is a relatively inexpensive good 
6-inch reflector and, with a suitable mount, can 
give plenty of pleasure. © 
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Vv Globular cluster M3, stacked from 20 
30-second exposures at ISO 400 
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4 Cropped image of 
the Moon, stacked from 
23 1/400th-second 
exposures at ISO 100 


< The Double Cluster, 
stacked from 17 30-second 
exposures at ISO 400 
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PLANET EARTH EDUCATION 


A popular and long standing provider of astronomy distance learning 
courses. All courses enjoy an excellent reputation and a certificate is 
awarded for each completed course. Students have easily accessible, one-to- 
one contact with their tutors. Five astronomy courses available: 

- GCSE Astronomy - for a certificate 

- PEC Nature of the Planets - learning for fun about the solar system 

- PEC Nature of the Stars - learning for fun about the night sky 

- PEC Astronomy - to GCSE standard but without the exam 

- PEC Advanced Astronomy - for the more dedicated student 


Also available: The Mobile Stars Planetarium — an exciting educational 
experience for children in schools and for scouting groups. 


Enrolment throughout the year 


@ 0161 653 9092 | www.planeteartheducation.co.uk 


IPAD AND IPHONE: © APPLE, PAUL MONEY X 8 


Turn your Apple device into an all-knowing source of astronomical information 


WORDS: PAUL MONEY 


VITAL STATS 


e Price £29.99 (Reduced 
feature ‘Plus’ version 
£10.99: ‘Basic’ version 
£2.99) 

e iOS requirements 
iOS 8 or later 

e Compatiblity iPhone, 
iPad and iPod touch; 
supports Apple Watch 

e Database 25 million 
stars, 740,000 
galaxies, 630,000 
Solar System objects, 
1,460 satellites 

e File size 1.68Gb 
download 

e Download iTunes store 

e Developer Simulation 
Curriculum Corp 

e www.simulationcurriculum 

.com 


e Tel 00 1 877 290 8256 


ky Safari Pro 5 is the latest version of 

the mobile sky-simulation app for iPad/ 

iPhone/iPod touch. Originally developed 

by Southern Stars (promoted with the 
phrase “The Universe at your fingertips’) it rapidly 
became a successful, award-winning app for 
simulating the night sky and providing telescope 
control at the touch of the screen. Now owned 
by Simulation Curriculum, the new version is 
optimised for iOS 8 or higher and recent updates 
take advantage of iOS 9, showing that the 
company is committed to keeping Sky Safari Pro 
at the top of its game. Versions are planned for 
Android and Mac OS X although there is 
currently no Windows version. 

We used an iPad 2 and an iPhone 6s Plus for the 
review, both of which had been updated to the latest 
iOS at the time. At the core of the app is the 
database and sky simulation, which we were 
impressed with. Considering the complexity of the 
app, the display is as uncluttered as it can be with 
many options hidden behind the main function 
buttons at the base of the screen. Primary functions 
include access to more detailed settings, info ona 
selected target, search, time control, telescope, orbit, 
compass and night settings functions. Additional 
options include a help button, and — new for version 
five — a share button for social media and a ‘tonight 


at a glance’ view of what planets and satellites 
may be visible. The full menu can be displayed 
in landscape mode for both iPad and iPhone 
but in portrait mode it becomes swipeable to 
reach all the menu items. 

The sky simulation is adjustable to show deep- 
sky objects as images (where images are available), 
constellation lines or artworks. The level of detailed 
info for display can also be adjusted so that objects 
such as double or multiple stars can be marked for > 


Current Location 


Sat Nov 28, 2015 06:26:28 PM 


The Basic version of Sky Safari displays enough to keep 
the casual user happy, while the Plus version ups the 
ante with 2.6 million stars and 31,000 deep-sky objects, 
thousands of asteroids and comets, plus the option of 
telescope control. But the Pro version is stargazing at the 
extreme with a whopping 25 million stars, 740,000 
galaxies and 630,000 Solar System objects. The 
amount of information available in the Pro version is 
staggering and you may wonder whether it is all really 
necessary, but it does mean it is impossible to run out 

of things to discover in the app. We naturally couldn't 
check the accuracy of every entry but, by and large, 

the information presented matched the main sources 

we could confirm. There are a few oddities where the 
tabulated data and the written notes don’t quite match 
up but these appeared to be few in number and didn’t 
spoil our enjoyment in using the app. 
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4 The Pro version database is a vast one — including galaxies down to 18th magnitude 
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urrent Location 53° 12’ N 000° 06' W 


* Vega A 802" 


»/Arcturus” 0.3" 
1/2013 US10 (Catalina) 
i 


|. Capelta A'89.8" 


’ 


Betelgouse A 38.0" 


* Procyon Aa" ¢ 


"Rigel A'9.3" 
» 


Sirius A 10.5" 


A NIGHT MODE ON 
Current Location 53° 12" N 000° 06' W 
Scope: RA m37,90s Dec +31° 50" 34.2" 


Alt +15° 41! 16.9 


&: 0.83 
P air at Sai 6 40.37 


J) 


A NIGHT MODE OFF > 


Sat 09/01/2016 23:03:1 


Sat 23/01/2016 01:08:23 


Target: Castor - Mag 1.6 Double Star in Gemini} 
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SKY DISPLAY 


The sky display can show the whole 360° view or, if you 
manipulate the +/— controls either side of the screen, 
you can zoom into a selected centred object until it fills 
the screen. We did find the zoom function appeared 
smoother when using the latest iPhone 6s Plus compared 
to an older iPad 2. 


NIGHT MODE 


Unless you're observing the Moon the screen can be 
quite bright, so in keeping with many astro software 
applications Sky Safari Pro 5 has a very useful night 
mode. It turns the screen dark red to keep it readable 
without destroying your night vision. 


Sat 09/01/2016 23:03:11 


History 
- Tonight's Best 
Sun & Planets 
Moons ‘ 
pi AB 1.1° 


AOri A 20.3" 
a Orién Nebula 


Asteroids 


ek. 
Comets 


,, c 0.0" 
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Named Stars > jest Sarr toc" 
Sy 

Brightest Stars aan 

Nearest Stars 

Double Stars 

Variable Stars 

Deep Sky Objects 

Messier Objects 

Caldwell Objects 


+ Constellations 


DETAILED SEARCH MODE 


The ability to search for anything, either by entering its 
name in a text box or using short-cut options, adds 
functionality to any software, and Sky Safari Pro 5 
allows you to do both. Once you've found what you're 
looking for, extensive information is displayed along 
with options to centre or orbit the object. 
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FIRST light 


Settings 


Horizon & Sky 


Horizon & Sky 


as Transparer Line 


Grid & Reference 


Desert Road 


By purchasing the SkyFi or SkyWire adaptor you can 
link up to and control a telescope mount with the Sky 
Safari Pro 5 app. Provided the mount has been star 
aligned, the display matches where the telescope is 
pointing and the app’s on-screen controls enable you 
to move the scope or to select and slew to new targets. 


> easy identification. Deep-sky objects can be 
highlighted by selecting various categories on the 
settings menus, such as galaxies, bright nebulae, 
open clusters and more. This lets you choose 
whether to display them or confine your view to a 
particular type of object, which is good if youre 
planning an evening of planetary nebula hunting, 
for example. 


Search the skies 


The search function is particularly useful in that it 
breaks down into a huge range of categories to make 
your search more specific. A nice touch is the ability 
to choose from a range of deep-sky objects, including 
the Messier or Caldwell catalogues, and it’s good to 
see popular asterisms included even if the Plough 
has become the Big Dipper. You can also search for 
named, brightest or nearest stars — the latter makes 
a good guide to our local neighbourhood and can 


skyatnightmagazine.com 2016 


Settings 


Show Planets 


Appearance & Behe 


Horiz 


& Reference 


be quite revealing in the range of brightness from 
dazzling Sirius to much fainter red dwarves. 

Horizon panoramas from 18 sites around the 
world add an extra touch of realism or you can 
choose to show the ground as translucent, opaque 
or not at all, which can feel strange when you have 
stars all around you. The compass button in the 
main menu allows you to hold the display up to 
the sky to match and identify what you can see, 
which is ideal for novices learning their way round 
the sky or for anyone trying to identify a planet or 
object. Satellites can be shown as long as their 
elements have been updated. This latter function is 
usually automatic but can be manually done from 
the Solar System menu, which also updates asteroid 
and comet elements too. 

By purchasing the wireless SkyFi unit or the wired 
SkyWire accessory, any Go-To telescope listed in the 
Telescope settings page can be controlled as long as 
a star alignment has been performed first. We found 
it accurate in taking us to any selected object above 
the horizon but the accuracy does depend on the 
precision of the initial Go-To alignment of the 
mount. Equipment, cameras and CCDs can all be 
added to the Sky Safari Pro 5 app allowing you to 
customise to your own setup. 

There’s so much to Sky Safari Pro 5 that we could 
have happily explored its possibilities if the skies 
had been clear every night. If you love having as 
much information as possible then it should keep 
you busy for a very long time indeed. @ 
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Solar System 


There is a huge range 

of customisable settings 
including essentials such 
as time and date format 
and location, plus many 
others too extensive fo list. 
This gives you great 
control over how the app 
operates. Settings and 
customisations can be 
stored on the iCloud to 
share between iOS devices. 


ee Gatestravel 


passion knowledge value 


Northern Lights Flights 


Evening flights from UK airports 
in search of the Northern Lights 


from £219.95 per person 


Still some seats available 


USA Coach Tours 


from £999 per person 


Call us now 015394 33200 


www .gatestravel.co.uk 
“BABTA 
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Books 


New astronomy and space titles reviewed 


The Cosmic Web 


J Richard Gott 
Princeton University Press 
£19.95 @ HB 


Is the Universe made of meatballs in soup, 
Swiss cheese or sponge? The answer to this 
question (and many others) can be found 
within the pages of The Cosmic Web. 
Ninety years ago astronomers were just 
beginning to debate whether other 
galaxies existed beyond the confines of the 
Milky Way. In the intervening decades 
since Edwin Hubble and Vesto Slipher 
“discovered the Universe’ we have 
developed a good understanding of how, 
why and where those galaxies have 
formed. It’s a remarkable endeavour 
punctuated by false leads, difficult theory, 
precise observation and almost 
every branch of modern 
physics from the 
microscopic to the 
macroscopic. In The 
Cosmic Web Gott 
describes this story, 
from the discovery of 
Hubble’s Law, to the 
application of 
Einstein’s general 
theory of relativity, 
cosmology, the evidence 
for and significance of dark 
matter, the necessity for 
inflationary models of the 
Universe and much more. 
Interwoven into the technical 
background is how astronomers — Gott 
himself prominent among them — have 
tried to discern the large-scale structure of 
the Universe. The core question addressed 
in the book is how galaxies form, grow and 
cluster and how this depends on the tiny 
quantum fluctuations present during the 
first few moments after the Big Bang. 
Following the development of the theory 
and the ever-more detailed surveys of the 
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Universe, Gott explains how we have 
arrived at our current model. It’s a model 


that is remarkably consistent, though by 
no means perfect. 

With a style that’s rich in fascinating 
detail, and bolstered by personal memories 
and anecdotes, The Cosmic Web 
delivers everything we need 
in a book on this subject. 
But make no mistake, 

it isn’t for the 
faint-hearted! Gott 
doesn’t shy away 
from the intricacies 
of the theory, so 
although there are 
few actual formulae, 
the text is replete with 
mathematical and 
topological discussion. 


The cosmic web model may Likewise, certain 
explain the growth of galaxy 
clusters such as Abell $1077 


assumptions are made 
about the reader’s prior 
knowledge, perhaps because the necessary 
physics would easily quadruple the book’s 
size. Devoted attention is required to get 
through some of the more difficult 
sections and it’s likely that only the 
advanced amateur will feel comfortable 
with the level of knowledge required. 
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ALASTAIR GUNN is a radio astronomer 
at Jodrell Bank Observatory 
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TWO MINUTES WITH 
J RICHARD GOTT 


Why is it important to 

understand the structure 
\ + of the Universe? 

The study of the structure ultimately 

provides us with clues as to the initial 

conditions of the Universe during 

its early stages. 


What inspired you to write the book? 
| thought the story would be interesting 
because it shows how a high-school 
science project of mine on sponge-like 
polyhedra gave us an idea of the 
architecture of the Universe. 


How were you involved with discovering 
the cosmic web? 

The American school of cosmology 
thought the galaxies were in clusters 

of clusters: ‘meatballs’ floating in a 
low-density sea. The Russian school of 
cosmology maintained that galaxies were 
in a honeycomb structure of empty 

cells. My highschool science project 
reminded me that there was a third 
possibility: a sponge-like structure. 

| realised that the new theory of inflation, 
where structure originated from random 
quantum fluctuations, would produce a 
structure whose high- and low-density 
regions were symmetrical and 
interlocking. Thus we find clusters of 
galaxies connected by filaments of 
galaxies and voids connected by tunnels, 
a structure we now call the cosmic web. 


What more do we have to learn about 
the cosmic web? 

With more accurate measurements of the 
cosmic web we can use it to plot the 
expansion of the Universe and forecast 
its future over the next trillion years. 


J RICHARD GOTT is professor of 
astrophysics at Princeton University 


A Stargazing 
Program for 
Beginners 


Jamie Carter 
Springer 
£40.99 @ PB 
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A zing Program 
for Beginners 


Springer’s Pocket Field 
Guides are always a useful 
resource for getting to 
know aspects of our 
Universe. A Stargazing 
Program for Beginners 

is a new addition to 


® Springer 


the series that’s worthy 
of consideration. 

As the title suggests, this is a long-term 
programme covering a full year of viewing 
the night sky using naked-eye and telescope 
observations. Taking each month in turn, 
the reader is gradually introduced to a 
range of topics from practical monthly 
targets to snippets of information, often 
referred to as “mind’s eye observing”. 

However, these short bursts of 
information occasionally feel at odds with 


what the book is trying to achieve. As a 
practical guide aimed at beginners, there’s 
a danger of swamping the reader with 
information they don’t actually need in 
order to view the night sky. An example 
occurs in chapter eight when the topic of 
exoplanets is discussed at length. Going 
into such detail feels a little unnecessary 
in a book like this. 

That said, it does suit the book’s 
methodical approach to introducing 
practical stargazing, building up the 
reader’s knowledge month-by-month and 
including practical advice along the way, 
such as basic astrophotography. 

A few slip-ups slightly marred my 
enjoyment, however, such as an incorrect 
brightness of M57 as mag +14.0 anda 
description of it as “barely visible in an 
8-inch telescope”, when it is actually 
magnitude +8.8 and visible in 10x50 
binoculars. That said, I can still recommend 
A Stargazing Program for Beginners to its 
intended audience, who should be prepared 
for an amazing year of learning! 


tO 


PAUL MONEY is BBC Sky at Night 
Magazine’s reviews editor 


The Right Kind 
of Crazy 


Adam Steltzner with William Patrick 
Portfolio 
£19.30 @ HB 


Landing a rover on Mars 
is hard. The planet lies 
anywhere between 
55-400 million 
kilometres away, it 


orbits the Sun at over 
80,000km/h and your 
spacecraft moves 
at 20,000km/h. 
In The Right Kind of Crazy the man in 
charge of landing the Curiosity rover on 
Mars, engineer Adam Steltzner, gives a 
unique insight into what it takes to lead a 
successful NASA mission. The book deals 
with a range of challenges faced by the 
mission team, from how they approached 
the design of the unique Sky Crane 
— which delivered the heaviest rover in 
the history of space exploration to Mars’s 
surface unscathed — to how they solved 
problems such as melting heat-defence 
shields and exploding parachutes. 


An alternative title for the book might 
have been How to Get Ahead at NASA, 
as Steltzner also shares insights into his 
personality, his tips for leading a team 
and how he made the journey from college 
dropout to NASA engineer leading 
missions into space. 

Some of the most interesting moments 
in the book arise as Steltzner describes 
how, at the eleventh hour, the team 
discovered a glitch in the spacecraft 
carrying Curiosity’s ‘centre of navigation’ 
that could have sent the rover plummeting 
into the Martian atmosphere at the wrong 
angle. A simple error in data entry could 
be catastrophic, but fixing it might throw 
another spanner in the works. 

The Right Kind of Crazy may not be for 
everyone: there are a lot of testosterone- 
fuelled American clichés of the ‘flying in 
with our asses hanging out’ kind, but 
ultimately this lends colour to the story. 

If, however, you want to learn what it’s like 
to work at NASA, then The Right Kind of 
Crazy is the book for you. 

tok 


JASMIN FOX-SKELLY is an astronomy 
and science writer 
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Mapping the 
Heavens ae 


Priyamvada Natarajan 
Yale University Press 
£16.99 @ HB 


Mapping the Heavens 
looks at some of the 
most startling 
discoveries in 
cosmology over the 
past century: the 
revelations that have 
radically changed our view of the 
Universe. Priyamvada Natarajan, an 
astrophysicist at Yale University, covers 
dark matter, black holes, the cosmic 
microwave background and dark energy, 
which strangely makes the expansion of 
the Universe accelerate. She also muses 
over exoplanets, the possibilities of other 
universes and alien life. 

All of these topics are well-trodden 
paths in other books, but in this case 
Natarajan brings a philosophical and 
well-informed historical depth to them, 
consistently tying in the theme of her 
passion for ‘mapping’. She was drawn to 
maps when growing up in India and this 
inspired her scientific drive to investigate 
issues like how dark, invisible matter is 
distributed in the Universe. 

Natarajan has a fascination for the 
nuts and bolts of the scientific process 
and how all kinds of things — mythology, 
imagination, psychology and culture 
— have led the way to our current 
practical scientific methods. She deals 
with subjects that are extremely complex 
but makes them very clear and the book 
is packed with well-researched facts. 

She also spells out how the progress 
of science has never been as linear, 
straightforward and convivial as people 
tend to think. “Personal rivalries, fame 
and dogma can keep the scientific 
community from reaching consensus,” she 
says. At the end, Natarajan concludes 
that maps, whether those of brains or 
genetics or galaxies, continue to shape 
our view of the cosmos and ourselves. 
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HAZEL MUIR is a science writer and 
author of Science in Seconds 
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Elizabeth Pearson rounds up the latest astronomical accessories 


+P) cosmic WATCH 


BAADER #3 


#2905115 

\ -55°C to +30°C 
Arctic-Cool 

- 10mli - 
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1 QHYCCD PoleMaster 


Price £278 © Supplier Modern Astronomy 
020 8763 9953 © www.modernastronomy.com 


The PoleMaster allows you to speedily polar 
align your setup. The high sensitivity camera 
locates Polaris, then allows you to use software 
on a connected laptop to line up your scope. 


2 Cosmic Watch App 

Price £2.99 (iOS), £3.35 (Android) 

Supplier Celestial Dynamics 

+41 79 249 31 22 © http://cosmic-watch.com 


This app contains a digital orrery, allowing 
you to track the path of planets through the 
Solar System, then uses GPS to help you 

locate them in the sky with your telescope. 


3 Baader Arctic Cool 
Machine Grease 

Price £9 © Supplier Rother Valley Optics 

01909 774 521 * www.rothervalleyoptics.co.uk 


Keep your equipment turning smoothly 
even during the coldest nights with this 
machine grease, which is suitable for 
temperatures between —55°C and 30°C. 


4 Milky Way Bow Tie 

Price $40 © Supplier Cyberoptix 
http://cyberobtixtielab.myshopify.com 

This bow tie is patterned with an illustration 
of the constellations adapted from an 1822 
star chart. Because bow ties are cool. 


5 Astronomy Globe 
Price £199.95 © Supplier Just Globes 
01536 264 611 * www.justglobes.co.uk 


Handcrafted from black agate, mother of 
pearl and brass, this 30cm-diameter globe 
is a beautiful ornament as well as an aid to 
finding your way around the night sky. 


6 Celestron Wedge for NexStar 
Evolution and SE 6/8 

Price £295 © Supplier 365astronomy 

020 3384 5187 * www.36Sastronomy.com 


Take long-exposure astrophotos from your 
single fork arm NexStar Evolution telescope 
using this wedge. This system allows for easy 
tracking of your target without the usual 
rotation that comes from altaz mounts. 


Swiss movement, English heart 


THE NEW C5 MALVERN SLIMLINE SQUARE 


At 37mm square this latest addition to the Malvern Collection has 
been meticulously proportioned to sit perfectly on almost every wrist. 
Our slimmest mechanical watch ever, at only 8.25mm high, has also 
been designed to slide elegantly under the most sharply tailored shirt 

or blouse cuff. Alternative dial and strap options are also available. 
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WHAT | REALLY VWWANT TO KNOW IS... 
Where might we find alien civilisations? 


eople often speak about the habitable 
zone around individual stars being that 
region where an orbiting rocky 
planet might have liquid 
water on its surface. It’s become an 
important consideration when 
looking for an Earth-like planet 
among the thousands of 
worlds discovered by 
NASA’s Kepler mission, 
for example. 

But there is another 
concept that has been 
talked about in recent 
years: the galactic 
habitable zone, or the 
regions in the Milky 
Way where life might 
exist. For example, very 
close to the galactic centre 
might not be a good place 
to consider, since there’s a 
supermassive black hole there 
that occasionally burps out huge 
bursts of radiation. Globular 
clusters, however — those tightly packed 
balls of stars found in a halo around the 
galaxy — might be very good places to look for 
signs of a civilisation. Because globular clusters are 
so dense, you find thousands of stars in a cubic 
parsec (35 cubic lightyears). The nearest star to our 
Sun is Proxima Centauri, about 1.3 parsecs away 
(4.2 lightyears). But imagine having thousands of 
stars between us and Proxima Centauri. By focusing 
on a globular cluster we can search many stars at 
once in a small patch of sky. 


The benefits of age 
Another good point is that globular clusters are very 
old. Planets there might have been around for 12 
billion years, potentially giving life longer to evolve 
and time for civilisations to develop. The stars are 
also of low mass, typically red dwarfs. Any high- 
mass stars — the sort that produce core-collapse 
supernovae — would have ended their short lives 
long ago. So in terms of stellar activity, the globular 
cluster environment would be very stable. 

For advanced civilisations, globular clusters offer 
much easier communication. A round-trip radio 
message between us and aliens at the distance of 


BERNHARD HUBL/ CHRISTOPH KALTSEIS/ WOLFGANG LEITNER/ HERBERT WALTER/CCDGUIDE.COM 
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M4 is home to the first 
planet found in a globular 
cluster, ‘Methuselah’, 
which at 12.7 billion 
years old is the oldest 
exoplanet on record 


ABOUT ROSANNE 

DI STEFANO 

Dr Di Stefano is a 
theoretical astrophysicist, 
with a special interest in 
exoplanets, at the 
Harvard-Smithsonian 
Center for Astrophysics in 
Cambridge, Massachusetts. 


Pr. | Rosanne Di Stefano believes that globular clusters could 


<a offer an excellent opportunity to locate ET in our Galaxy 
8 =INTERVIEWED BY PAUL SUTHERLAND 


Proxima Centauri would take about eight years, 

travelling at the speed of light. In a globular 

cluster, distance scales are much smaller, so 

communication between neighbouring 

stars might take just a month, which 

is less time than it took to send 

a letter between the US and 

Europe in the 18th century. 
It would also be easier for 

a civilisation to explore 
and even set up outposts 
on other worlds. 

With stars so closely 
packed together, it’s also 
easier for them to pass 
close to and influence 
each other. If one star 

passed too close, it could 
disrupt the planetary 
system so that a planet gets 

ejected or begins orbiting 
another star. That would not 
be a stable situation. The core of 

my work, with Alak Ray of the 

Tata Institute of Fundamental 
Research in India, has been to study that 
scenario and discover whether planets are 
likely to be destroyed or have their orbits changed 
significantly over short timescales. Because if they 
are, then that would eliminate the possibility that 
planets can exist in the habitable zones of globular 
cluster stars. However, what we’ve found is the 
opposite, that it’s possible for many habitable-zone 
planets to survive for billions of years, and some of 
them even for the lifetime of the Universe, 
depending on the star’s mass and its trajectory 
through the globular cluster. 

So far only one planet, PSR B1620-26 b dubbed 
Methuselah, has been confirmed in a globular 
cluster (M4 in Scorpius). It orbits a pulsar and a 
white dwarf, and it would be strange if there were 
not many others. The people at SETI are certainly 
aware of globular clusters — the Arecibo message 
was transmitted in 1974 from the radio dish in 
Puerto Rico towards the cluster M13 in Hercules. 

Of course, this is all conjecture. We don’t know 
whether there is alien life in such clusters. But 
globular clusters would be a good place to look 
and might be the first place where intelligent life 
is identified in our Galaxy. @ 
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best value visual telescopes 
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Sky & Telescope’s Dennis 

de Cicco writes “I found a lot 
to like about the David H Levy 
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for observers 
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The Southern Hemisphere in April 


With Glenn Dawes 


WHEN TO USE THIS CHART 
1 APR AT 00:00 UT 


: STARS AND CONSTELLATIONS 


The Moon wobbles on its axis, allowing 
us to see slightly more than half ofits } 


APRIL HIGHLIGHTS 


surface — a process called libration — and 
this month it brings two limb features into 
view. On the 13th the six-day-old Moon 
reveals the Mare Humboldtianum at the 
northeast limb, while the morning of the 
28th sees the southwest limb tilted towards 
us, displaying craters Hausen and 
Drygalski. To see how different the limbs 
can appear, compare these views to that 
around full Moon on the 22nd. 


THE PLANETS 

Oo Though past opposition, Jupiter still 
dominates the northern evening sky 

from Leo, easily outshining mag. —1.5 Sirius 

(Alpha (a) Canis Majoris). Sirius has 

another rival by month end, Mars becoming 

more brilliant as it approaches opposition 


DEEP-SKY OBJECTS 

The northern evening sky is the 

realm of the galaxies. Leo is home 
to an excellent triplet of M66 (RA 11h 
20.2m, dec. +13° 00°; pictured), 
M65 and NGC 3628 fitting 
within the view of a low- 
power eyepiece. These 9th- 
magnitude edge-on spiral 
galaxies are located around 
2° southeast of mag. +3.3 
Theta (0) Leonis. M66 and M65 
(0.3° west of M66) both have prominent 
bright cores and long north-south axes, 
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DIFFUSE 
NEBULOSITY 


O VARIABLE STAR 


COMET TRACK 


The chart accurately matches the sky on the 
dates and times shown. The sky is different at 


15 APR AT 23:00 UT a iii — it set oe 
earlier each night. We've drawn the chart tor 
30 APR AT 22:00 UT latitude -35° south. 


Vela, now in the southwest, is famous 
for being the sail of the ship Argo 


Navis. However, there is lesser sail 

i overhead in the mid-evening, linked to the 
constellation of Corvus, the Crow. Mag. +2.6 
: Glenah and mag. +2.9 Algorab (Gamma (y) 
and Delta (5) Corvi), point towards mag. 
+1.0 Spica (Alpha (a) Virginis). As such 

: the squashed square of Corvus — looking 
nothing like the bird — is sometimes 
referred to as Spica’s Spanker, a Spanker 

: being a type of ship’s sail. 


next month. For now, the Red Planet rises 
with Saturn and mag. +1.1 Antares (Alpha 
(a) Scorpii) in the early evening and are 
due north around 03:00 EST mid-month. 
The late morning belongs to dazzling Venus, 
unmissable low in the eastern dawn sky. 


while NGC 3628 (0.6° north of M66) is 
orientated east-west, has lower surface 
brightness and a less obvious core. 


Return to Theta Leonis 

and pan 5° east-northeast 
to reach brilliant triple star 
90 Leonis (RA 11h 34.7m, 
dec. +16° 48’). It comprises a 
close pair of mag. +6.3 and +7.3 
white stars a snug 3.5 arcseconds 
apart. The third, mag. +9.5 component 
is located 57 arcseconds farther out. 
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Have questions? 
We are here 
to help! 
Use” 
today on our 
website. 
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FREE SHIPPING on eS of £ = — more 


Economy Shipping. Some exclusions apply. 


Orion® StarSeeker™ IV 
127mm GoTo Mak-Cass 


#13163 £538 


Orion® StarSeeker™ IV 
102mm GoTo Mak-Cass 


#13162 £461 


Orion® StarSeeker™ IV 
80mm GoTo Refractor 


#13164 £384 


Orion® StarSeeker™ IV 
114mm GoTo Reflector 


#13159 £346 


“7 sc FLAT-RATE SHIPPING 


No minimum order. Some exclusions apply. 


Orion® StarSeeker™ IV 
150mm GoTo Reflector 


#13161 £446 
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Proven reputation for innovation, 
dependability and service... 
for over 40 years! 


Superior Value 
High quality products at affordable prices 


Wide Selection 


Extensive assortment of award winning 
Orion brand products and solutions 


Customer Support 


Orion products are also available 
through select authorised dealers 
able to offer professional advice and 
post-purchase support 


Retail prices shown are current as of 29/03/16 
from Orion. Product prices include VAT. Prices 
are subject to change without notice. 
Please check OrionTelescopes.co.uk for the 
most current pricing. Dealer pricing and/or 
promotions may vary. 


Orion® SkyQuest™ XT8 PLUS 
Dobsonian Telescope 


#8974 £423 
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Orion® StarShoot™ 
AutoGuider 


#52064 £241 


Orion® StarShoot™ G3 Deep Space 
Color/Mono Imaging Camera 


#53082, 53083 £345 


Finder Scope 
#7220 £84 


ORION The Astronomy Shop Telescope House 
Wellington, Somerset Edenbridge, Kent 

AUTHORISED 01823 665510 01342 837 098 

DEALERS enquiry@scsastro.co.uk sales@telescopehouse.com 


www.scsastro.co.uk www.telescopehouse.com 


Dynamo Pro 
12V DC Power 


Station #2308 \ 


Orion® StarBlast 4.5 Astro 
Reflector Telescope 


#10015 £169 
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Orion® SkyQuest™ XT4.5 
Dobsonian Telescope 


#10014 £216 


Orion® 70mm Multi-Use 


SteadyPix Smartphone 
Telescope Mount #5337 


we £39 
Tay 
RedBeam LED Flashlight #5755 "9 
£22 Phone not included 
PRODUCT; 


Orion® SkyQuest™ XT10g 
GoTo Dobsonian 


#10135 £1,149 


PRODUCT 


TELESCOPE 


Orion® SkyQuest™ XX16g GoTo 
Truss Tube Dobsonian 


#8968 £3,035 


Orion® StarBlast™ 6i 
IntelliScope Telescope 


#27191 £411 


Orion® 20x80 
Astronomy Binoculars 


es £102 


OrionTelescopes. co.uk 


Shopping has never been easier. 


To learn more about Orion products and see a larger assortment, 
please check out the digital eCatalogs on our website! 
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